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Tha Lata lit. S. 0. Hill. 

It is with extreme regret Unit we record the death* 
on November Vih, after only a few days’ illness, of Mr. 
Harry Charles Hill, Inspecter-General of Forests to the 
Government of India 

Mr Hill left India in April last on nine months* 
leave, and when the news of his death was telegraphed, 
letters written ns late as the 31st October, apparently 
in the best of health and spitits, had just been received 
from him announcing his intended return to Indin 
at the close of the present month. 

By hiB untimely death the Forest Department 
has been deprived of a Head whose high professional 
attainments, great administrative capacity, energetic 
temperament and very wide experience it could ill afford 
to lose ; while many of us mourn the loss of a warm per- 
sonal friend. He was the embodiment of a Forest Officer 
who combines and maintains to the end an undiq^nish- 
ed enthusiasm for his work with a keewdove of sport. 

Mr. Hill, who was born in 1853, sms selected for 
the Indian Forest Service in 1883, ebd received his 
professional training at Nanoy. He joined in Ondh 
in December 1872, and after a short period of service in 
that province, was attached for two years to the Forest 
Survey Department. He was then transferred to 
Barms, where he became Conservator of Forests of the 
TVnasserim Circle in 1881 . In \888 he was transferred 
to the oharge of the Pegu Circle, and in 1883 to Lahore 
ns Conservator of Forests of the Punjab. This post he 
held till 1887, When on the annexation of Upper Burma 
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he war Appointed to the forest charge of that province, 
being at the same time m officio Secretary to the Chief 
Commissioner of BurrtiA in the Forest Department of 
Upper Burma. In 1889 he officiated ns Inspector- 
Oeneml of Forests, and on return from furlough in 
1893 became Conservator "f the Central Circle of the 
North- Wee t Prov'nces. In 1896 he again officiated ns 
Inspector-General. In 1898 he returned to Burma as 
Conservator of the Western Circle, and in the following 
year was appointed Conservator of the School Circle 
and Director of the Imi>eria] Forest School, which post 
he shortly aftei wards vacated in order to act as 
Inspector-General of Forests. In 1899 he was deputed 
for six months to the Straits Settlements to advise the 
Administration in regard to forest matters in that 
colony, and on return to India he succeeded Mr. 
Kihbentropas Inspector- General of Fores-ts in 1900. 
While on leave tome year*' ago Mr. Hill prepared for 
H. M.’s Commissioners of Woods, Working Plans for 
the Forest of Dean and th& High Meadow Woods. — 
plans according to which these forests have since 
been managed. 

The Gazette of India of the 12th December contains 
the following notificntion : — 

44 The Governor-General in Council has received 
with much regret the intelligence of the death in 
England, on 7th November, of Mr. Harry Charles Hill, 
Inspector-General of Forests. 

44 Mr. Hill entered the Forest Department in 
December IH72, as Assi^-ant Conservator, and after 
officiating on several occasions as I ns j»ector-General 
of Forests, was finally confirmed in that im|»ortant post 
in November 1 9 0. Much of his earlier service was 
•pent in Burma, where the arduous task fell to him 
of organizing and developing an efficient system of 
forestadminist ration in the Upper Provinces after their 
annexation. As Inspector -General, his wide experience 
of Indian Forestry was of great value to the Govern- 
ment of India. 

Mr. Hills premature death removes one who 
worthily filled a responsible office, and the Governor- 
General in Council desires to place on record his seme 
of the loss which the public service has sustained. 1 * 
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By Sib Dieikich Brandis, K.C.I.E , F.R.S. 

Mr. BaRBEk’h paper on the Randal tree in the Indian Forester 
of September la»t has intereflted me. That this tree is a root para- 
site WttB eatnbliRhed in 1871 by the late John Soott, then Curator 
of the Royal Botanical Garden, Calcutta, in a mo*t important 
paper on Loranthaceee and other parasites. (Journal of the 
Agricultural and Horticultural Society, Calcutta, Vo). II, p. 287). 
This paper has not received the attention in England which it 
deserved. Mr. Barber hitnRelf apparently had not seen it when 
he wrote In other countries, however, it has been fully appreciated. 
Count SoIuim Lauhach, who m 1867 had published his researches on 
Theaitim and Oayri*, both toot parasites of the Order Suutataceer ;• 
gave in the Butu niche Zeiianq for 1674 ( pp. 128 and 144) a full 
account of Scott’s paper, including a translation of that portion 
which relates to Santa’um. The microscopic examination by 
Count Solms Lauhach of Sandal hailstorm Bent him by Mr. Scott, 
whereby its roots attach themselves to the roots of other plants, 
showed a structure in all essential points identical with that of the 
haustoriaof 'Iheninm. In Engler und Prantl Naturliche Pflanzen- 
familien ( Savtalcueal III 1. 204, and in the article on Santalum 
album of Kohlei’s Mediziualpflanzen (Vol. Ill) a detailed review 
of Scott’s researches will he found. In 1872 and 1873, when I was 
woiking at Kew on the Fore*t Flora of North-West and Central 
India, Scott’s paper of 1871 was not known to me, and the review 
mentioned above ap)>eared much later. 

It will interest the readers Of this paper, that Charles Darwin 
had a very high opinion of John Scott’s scientific woik, while be 
was a gaidener at the Edinbutgh Botanical Gardens, before going 
out to India. (Letter to Asa Gray, December 1861, in Lift u$d 
Letter * of Gharlet Darwin , III, 300.) 

Scott established the root connection between 8antaluen 
album and species of Saccharum, Bambutn , as well as a number 
of palms. To palms he paid sfteoial attention, because he hud 
noticed sandal trees growing with unusual vigour in the vicinityOf 
drenga. Among Dicotyledons he examined the root connection 
with two species of Heptapleurum and Inga dulcit. 

In regard to Heptapleurum , the following extract from My* 
Scott's paper is worth quoting here : — 


“ With the A raliaceer I had most demonstrative evjdenqs: 
jlrit in a vigorous old tree of sandnlwood growing in the victory 
of a large specimen of Heptapleurum umbraculiferum, which? ! 
bad occasion to cut out. A few months after this 1 was surprised 
to find the tree nearly destitute of leaves and Altogether in a mcpfc 
Unhealthy state, though for some time, after the ivy wort had beta 
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mmoead, bo eh— g e e M Incq o bserv ed . This* however, ta 
probably duet? the itmg vitality of the ivy wort's roots, which umy 
Love remained fresh for week* after the stems had been out oat. 
Hie tree has since made poor sad Teak growths, though always 
yielding an abundance Of flowers; end now— the fourth year- -it 
seems to be acquiring fresh vigour, probably from having formed 
new root attachments. The eeooarf osse was of a young trees 15 feet 
in height, and growing from the midst of a bush of nt/Aa/Aeurum 
otaaiosnm. The latter having been cut out, the young sandalwood 
tree shortly after lost the whole of its foliage and was for fully two 
yean afterwards in a most unhealthy state.” 

If I correctly understand Mr. Barber, he has established the 
root connection of SuiUalum with CaBnnrina and Lantan a. 
Hence it is evident that the sandal tree lives and thrives while its 
roots are in intimate connection with the roots of many other 
plants belonging to different orders and having different stincture 
and organisation. Foresters in Mysore and Coorg have long known 
by actual experience, that the tree thrives well wheu growing in 
company with Camurtua and Laulann. But they have also 
known that it flourishes when growing in hedges and among shrubs 
where no Cosuariim or Lantana is near. 

The sandal tree most prohahly takes up a large proportion of 
those mineral substances which it requires, not directly from the 
•oil, but through its haustoria from the roots of those plants with 
which it lives. It is well known that plants do not take up 
indiscriminately all substances which are offered to their roots in 
a soluble State, they have the power of selecting those substances 
Which suit them best. The majority of trees and shrubs, for 
instance, leave soda salts alone and take up instead potassium 
•alts from the soil. The coffee bosh takes up a large proportion of 
magnesia, the bamboos take up enermoos quantities of silica, and 
tobacco extracts lithium from soil. In which ibis element is present 
in the most miaote quantities. Doubtless, therefore, there are only 
curtain species whion are oapabfoof furnishing those mineral salts 
which sandalwood requires. But we have eean that theca species 
are very nu m ero u s, and that they belong to a large number of 
d iff e rent natural families. 

It is also probable that the caudal is not wholly dependent 
upon its companions for the supply of the mineral salts it 
requires. Some root parasites, I believe, are entirely without 
these fine hairs on the last ramifications of the roots which, by 
attaching themselves firmly to the minute particles of the soil, 
With the aid in many cases of acids secreted by them, take up 
mineral substances from the soil. It will be hftpmtant to 
ascertain whether Saatulumi album has effective |ii§ hails qr 
not, for on this fa<$ depends the question, to wbahanani the kp 
has to inly upon its companions for part of its no^pwneiii. 



Mr. Barber’ll eommuniestion ie f 1 trust, the for er u nn e r of 
Important publkatioos regarding tide subject. Ue is familiar 
with the methods of anatomical and physiological rematch, and 
thongfa the fact of the root union of the sandal tree with numer- 
ous Species has been established beyond doubt, many questions 
remain to be solved. On the present oooasion I would mention two 
questions of gnat practical importance i first, has the tree effec- 
tive root hairs, ana is it capable of taking up directly from the 
soil a portion of the food it requires t Second which species are 
the most useful companions of the sandalwood ? 

Headers of this paper will doubtless be stroek by the tact 
that Cacvarinu equicetifolia is not a native of the Western 
Peninsula, and that SantaLvm album only made the acquaintance 
of its present useful oompamon about 3U or 40 years ago. The 
experience of the plantations near Bangalore show. I understand, 
that the union with this species is most beneficial to the sandal 
tree. On the Nilgiris in 1882, chiefly near Coonoor, the woods 
of Acttciu melanoxylon were attacked on a large scale by Indian 
species of Loranthua , whose acquaintance the Austiahan Acttcia 
had not previously made. In this case however the Lorawthua 
did serious injury to the Acacia , — it killed many trees 1 believe. 

In the plantations near Bangalore, Mr Pigot informs me that 
the Caauartna trees all die off together, when aged about 25 
years, and that fears are entertained for the sandal after the loss 
of its companion. An underwood of Lantana might be tried, 
but apparently it is feared that it may prove a dangerous friend, 
that it may outgrow the sandal and smother it. There would 
not, however 1 suppose, be any difficulty if matters are 
methodically managed, io periodically cutting back the LavUaum 
and thus compelling it to grow as underwood under the sandal 
trees. 

If my memory does not fail me, Cassia awitmlaU (Tangtdu) 
hi frequently found associated with sandal in Mysore and Coorg. 
If so, experiments should be made to now the two together. This 
species of Oamia is a valuable plant, hence I mention H. Also the 
seed of other shrubs or trees found in places where. sandalwood 
grows should be sown with it experimentally. Foieatem h Myeme, 
Coorg and adjoining districts of tbs Madras and Bombay 
Presidencies will know how to make these experiments. One point 
is important,— such experiments most be under uninterrupted 
oontrol by a competent and intelligent Forester. Hence they must 
be made in a garden or in a forest nursery. Provided these 
experiments are continued steadily with system and method, they 
will show in a few years which compufami suit the sandalwood 
best, and then I fully anticipate that the progress of sandal 
plantations will be steady and jpgsiaetovy. Misfortunes, such 
ns the spike disease, will alway* happen, but the spruce and 
Bine fo r e sts of Germany cootiune to flourish in stole of the 
toto fto nt to to and of Qu s i rq p i w ift iHmL 
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Like the oak, the larch and other tree*, which require much 
light, the sandal thrives best when the ground is covered bj a 
dense underwood, and the fact of its being a root parasite makes 
such underwood a necessity. Hut it must hate room to develop 
a crown* and that crown must be exposed to the light. These 
facts, I believe, are now universally acknowledged, and if they 
are steadily borne in mind by those who have to cultivate this 
important tree, the insult doubtless will be favourable 

By self-sown seedlings the sandal tree propagates itself so 
readily that all the present trouble might have been avoided if a 
sufficient area of sandalwood bearing tracts had been set aside 
as Reserved Forest and had been efficiently protected against fire 
and gracing. Many years ago, I well remember, this plan was 
strongly advocated by the Government of India. However, ns far 
as I know, no action except on a very small scale'wns taken in 
this direction by the local authorities. Under these circumstances 
there is no help for it, sand 1 1 wood must now be raised by sowing 
and planting on a large scale. 

Thi Xassot World in u Zndiui Fortot 

By E. P. Si ebbing, F.LS, K.E.S. 

(Continued from VoL. XX VI 1 1, p. (431.) 

Pa nr 111. 

Order III .-HVMENOrTKRA. 

In the adult insect there are four membranous wings present, 
which have no scales upon them, are usually transparent and never 
very large, the hinder pair being smaller than the front ones; 
the cells formed by the nervures hi the wing are irregular in sicc 
and form and never very numerous (less than twenty on the front, 
than fifteen on the hind wing). Mandibles are conspicuous even 
when the other parts of the mouth form a proboscis or sucking 
tube. The females are furnished at the extremity of the body with 
either a saw, sting, or ovipositor; these parts may be either 
withdrawn into the body or may be permanently protruded. 
Metamorphosis is complete. In the pupal stage the parts of the 
perfect insect are seen nearly free, each covered with a very 
delicate skin. 

The Order Hymenoptera includes the wood-wasps, saw- 
flies and gall-flies ; the numerous tribes of tbe Ichneumon flies 
and Cbalcid flies and tbe ants, bees, and wasps. It is a large 
Order, in which a very large number of species remain to 
be discovered and described, and this is especially the case in 
India. In the adnlt insect tbe head is snort and broad and 
deeply constricted off from tbe protbomx and never sunk into it; 
sometimes it is attached to this latter by a stalhdike process. 
The mandibles are powerful biting organs and the proboscis is sA 
««<■ of some length, it being used for sucking up sweet liquids 
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into the month. The prothorax is 'but feebly developed, the dorsal 
portion being separated from the ventral half, the former being 
firmly fused to the mesothorax, whilst the lower portion (with the 
first pair of legs) is movable Meso- and meta-thonu are usually 
immovably united, hut in the saw-flies and wood-wasps they are 
freely movable. The legs have large coxa and the trochanter M 
often dixidedinto two joints (in thO Tenth e'Hnida, Urocertda, 
Cynipidct and Ichneamonvitg ) ; the tarsus is five-jointed, the 
first joint being longer than the following ones. The upper 
and lower wings are connected by a row of small hooks which 
fit on to the stout curved edge of the front wing, the two wings on 
one side thus acting as one piece. In all but the Ttuthi edinidar 
and Uroeervit r there is a deep constriction between what appears 
to be the thorax and the bod} .* The abdomen is thus said to be 
btrtlked . The eggs when being laid pass through the hollow 
stabbing or boring apimratus at the end of the body of the 
female, in many cases a prick or cut being made m an animal 
or plant with this instrument tor ihe reception of the egg. This 
ap}mratus may also serve as a sting (e.7. in the wasp*. The grubs 
are usually white 111 colour and blind ; only in the 7 mthredtrndce 
and the Uxwidai do they resemble the caterpillars of the 
Lepidoptwa (butterflies and moths). The larvse often form 
cocoons to pufiate in. One of the most remarkable facts connected 
with this Order is the prevalence of part henogenesis (or the 
production of joung by the female without the concurrence of 
the male) in a considerable nrifaber of widely sepaiated species. 
I11 some mem bets of the Order it is believed that the reproduction 
is entirely part he nogen etic. In the gall making Oyniptdtr 
parthenogenesis is frequently accompanied by alternation of 
generations, a generation consisting of two sexes being followed hy 
another consisting entirely of females, which in its turn gives rise 
to a hi-sexual generation. 

This Order consists of two very distinct Sub-orden dependant 
upon the manner m which the abdomen is joined on to the thorax, 
viz : — * 

I. — HymenopUr* Scasili vert trez. — Insects with the abdomen 
broad at the base, its first segment not completely joined to the 
thorax. 

II. — H ymenoptera Petiolata. — The abdomen conneeted with 
what appears to be the thorax by the slender joint forming a 
marked constriction between the apparent thorax and the 
abdomen. 

I — HVMENOPTER4 SSSSILIVBNTHES. 

The abdomen is not stalked bat is nearly continuous In oot- 
l iwe with the t horax. Trochanters are divided into two portions. 

* This ooonriotion really scours in tbs first abdominal segment end not 
S * 1 A'l”' abdominal segment is flrmly Ax«d totfe thorns, end 

the ooestHMiQa occurs between it and the second segment of tbs body. 
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The saws or boring apparatus at the end of the body of the female 
ore concealed or only jact visible. The lorn bus three pairs of 
tbocecie legs end often numerous abdominal ones. The food ie 
vegetable* some species feeding in galls on plants, others in 
the interior of twig*, whilst other* again bore intoand lire in the 
hard wood of trees end shrubs The majority, however, live upon 
the leaves of plants. Those which live in wood resemble 
eoleopteioos lone in appearance, whilst the species living and 
feeding upon leaves resemble the leaf eating lepidopterous 
caterpillars* 

Family Cbphidje (trb stum saw-pubs). 

Slender insects with a weak integument and slender antenna. 
The female bears a saw at the end of her body. The larva live in 
the stems of plants or in the tender shoots of trees and shrubs. 

Little is known about these insects iu India. One, however, — 
an unknown species — bat been found boring into the bases of the 
young new needles of the deodar in the spring. The needles 
develop on the branches in small rosettes, and if these be examined 
when attacked by this minute insect, they will be seen to have 
swollen np at their bases in such a manner that the needles 
coalesce at the bottom A closer examination shows that the 
swelling is convex on the outside, concave on the inner one, and in 
this small concave elliptical depression a tiny orange grub will be 
found. This is the larva of this small ceplud. The irritation set 
up by its feeding ojierationH causes the swelling at the haae of tbs 
needle, and from four to six weeks are spent in this stage of its 
existence. The pupal stage is a short one. and aliout the middle 
of June or beginning of July the tiny brilliant metallic blue flics 
fame. The length of this insect is •jJgth of an inch only. The 
attacked rosettes tarn yellow and die, and occasionally a consider- 
able amount of defoliation is accomplished in this manner on 
young saplings. 

Family Shucidjb or Urocervdje (Wood-Wasps). 

Large insects of bright conspicuous colours ; the female is 
provided at the extremity of the body with an elongate, cylin- 
drical, boring instrument. Antemue are jffl hn and elongate ; 
the abdomen has eight dorsal plates, end tfflphio of the frori 
leg is provided with a spur ; the anal lobe oTttie posterior wing is 
large. The larve live io wood, in which they gnaw long winding 
passages ; they are blind yellowish-white grubs, with three pain nc 
short thoracic legs, but have no abdominal legs. 

Until the present year our Indian Forest Birieuh* were 
unknown. The life-history of a Sirtm *p^ e magnificent insect 
net unlike the well-known and oft-quoted Straw gigaa of Europe, 
has been recently disdmrred and partially worked out by tbp 
miter and will be described shortly here.* 

• Par « f Mm msw «m Jfefeaee !■*«• mat sfo* fonstre,’ 

2,1*. ill, serf piste VH, ^ ^ 
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Sireas «p. is a large handsome insect, the general colouring 
of the male being a deep metallic bine, green, And rich eheetnnt, 
the wings having a coppery sheen on them. The female is a deep 
metallic green on its upper surface. The grub is stout, thick, 
canary yellow in colour and about inches in length. Thq 
pupa is unenclosed in any cocoon, being pale yellow in colour. 

The female lays her eggs in the wood of dead spruce ( Pieec \ 
Morin da, Link in the North-west Himalayas, drilling holes into 
the tree by means of the auger and drilling apparatus at the end 
of her body. The larvae on hatching out bore winding galleries in 
the wood, these galleries having no apparent definite direction. 
The grubs evidently spend more than a year thus boring in wood, 
larva) of various sizes being obtainable at any time. The larval 
tunnels are tightly packed with the wood sawdust passed through 
the body of the boring insects. When full fed the larvae change 
to pupae at the end of their tunnels with no special preparation, 
ana the pupa is thus found lying naked at the end of the boring, 
the only free spare unblocked with wood refuse in which is that 
occupied by it. The larva* pupate about June, and fully developed 
imagos emerge in July. When ready to leave the tree the 
mature sirex bores its a ay out by a circular boring, an eighth of 
an inch in diameter, drilled in the wood by means of its powerful 
mandibles, and it invariably chooses the shortest route to the 
outside, the gallery having, however, usually a alight upward, 
direction. 9 

This insect is capable of doing the most serious injury to 
timber, as the winding galleries of the larva and ihe exit holes of 
the mature insect riddle the wood and make it useless for anything 
snve firewood. Further study of the habits Of this insect may 
show that it attacks other coniferous trees. 

Two, if not three, as yet undesorihed and unnamed species of 
the wood-boring Xyphidriidei which belong to this family have 
also been recently found boring into spruce in a manner very 
similar to that perfa^able to the sirex. They are not unlike the 
latter, but can be r9»sed by having an exserted head, the latter 
being separated frofl0Re thorax by a well-marked neck. They are 
also smaller. 


Family Tenthredinidm (Saw-Flies). 

This is an important family, but little is known about its 

C bers in India and poetically nothing about their habits. 

perfect insects have a superficial resemblance to a huge blue 
bottle fly, hut can be distinguished by laying the four wings 
fopfood of two ; there areno spurs on tbewPont tibia of the legs. 
The larva are very like caterpillars, having three pane of thoracic 
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legs end six to eight pairs of abdominal ones ; in this they differ 
from lepidopterous caterpillars, which never have more than five 
pairs of abdominal legs. Saw-fly larvc feed exposed on the leaves 
of plants in the same way as caterpillars, or they may live in galls, 
etc. 

I have said that the life-histories of these insects have been 
Very little studied in Indin until recently, but one or two crop- 
feeding forms being known. Within the last year, however, three 
Species, as yet unnamed, have been found feeding upon coniferous 
trees in the North-west Himalayan forests. Of these one infests 
the deodar, a second the spruce, and the third the silver fir. 
Observations made on their habits show that they all feed upon the 
spring crop of needles of these trees, pupating some time in July. 
The larvae are bright green in colour and about an inch or a little 
over in length. When feeding they take up a very characteristic 
position, which greatly aids in their recognition, for they coil the 
lower end of the body round the leaf uj»on which they are feeding. 
When full grown they change to pupte within small light brown 
elliptical cocoons, the covering of which is of parchment-like 
consistency, which they attach to a ne'nile. In the case of the 
silver fir saw-fly the larva pupates et the beginning of July, the 
mature fly issuing about the middle of the month. These 
coniferous saw-flies require careful study, as it is not improbable 
that they will play a not unimportant idle in the forest as their 
management becomes more intense. 

Almost every year a plague of green saw-flies make their 
appearance on rose bushes in the Dehra gardens and strip many 
bushes of their lejwes. The cocoon formed is attached to the plant 
by a fairly long silken cord. 


II, — Hymenoitera Pktiolata. 

The hind body is connected with the thorax by means of n 
deep constriction, so that there appears to be a stalk between it 
Mid the thorax. This stalk may be long or short, but is always 
resent. This sub-order is divided into three series — 

1. Parasitica or Trkrrrantia, including the families Cjyitt- 

pida , Ckaleidce , Jchneumonidce , and Bmconida, 

2. TuBrUFEHA— comprising the Chrytidida. 

S. Acc lk at a~ including the families Apidm, DiplopUra, 
Fouaria and Furmicid a. 

Series l X- Para silica or Terebrantia. 

The trochanters (the second joint of the leg) are of two pieces, 
and the female is furnished with an ovipositor at the extremity of 
her bfcdy. ■ 
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Family Cynipidm (Gall-flies). 

Small insects in which the abdomen is short and compressed, 
with an ovipositor arising from the ventral surface. The wings 
have only a few cells in them And have no stigma fa black patch) 
on the anterior margins of the upper wings. The antennn are 
straight and are composed of a few (12 — 15 1 joints. The larva 
live in gall", either singly or several together. The female bores 
into the living portions of plants (stems, leaves, buds) by means 
of the spine at the end of the abdomen, and deposits an egg j,n the 
hole thus made ; later on the plant tissue swells up in different 
ways owing to the irritation set up by the larva feeding upon the 
tissues. The different formR of gall thus arising are characteristic 
of different species of insect. In many species a regular 
alternation of a parthenogenetic and a true scxuaI generation 
exists, the two generations bring dissimilar and causing galls of 
very different appearance. 

Little is known about the life-histories of gall-flies in India, 
and the study of this interesting family greatly needs ^ome 
energetic workers. 

Family Chalcidid^ (Chalcid Flies). 

The>«e differ from the last family in having elbowed antenna 
consisting of from seven io thirteen joints The wings are without 
a system of cells in them. The insects are frequently of brilliant 
colour, and remark ahle form. They are mostly parasitic upon 
caterpillars, and have been reared from several forest defoliating 
caterpillars in India, and probahly tend to keep these pests in check 
to some extent. Undetermined species of this family have recently 
been found parasitic upon the larva of PotyqAiphu.*, Pityogtn 
and Scolyhis hark boring beetles in Itlua Pine and Deodar trees, 
and as our knowledge of these insects increases, it will doubtless 
be found that they are as beneficial in the forest as they are in 
agriculture. 

Family Ichnrumokidjb (Ichneumon Flies). 

The ichneumons are insects with a long slepder body and 
nanny-jointed antenna. The wings have a well-developed series 
of nervures and cells in them. The female has usually a long 
protruding ovipositor. These insects are parasitic in their larval 
stages. The egg is deposited by the mother in the body of tho 
caterpillar. The larva on hatching out is a little white legless 
grub, which feeds upon the fatty tissues of bin host, the latter 
eventually dying of exhaustion, though it may have sufficient 
strength to turn into a pupa first. When Tdll-M the ichneumon 
■pins itself up into a ooooon, which may be attached to the body 
of the dead caterpillar or may be free inside the pupal nose of the 
host. It often happens that two or three eggs are. laid upon the 
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caterpillar by the ichneumon fly and then several cocoons are 
obtained from the dead caterpillar or from the pupa into which 
it has changed. 

This family thus performs a very important service in the 
forest by keeping down defoliating larvee and wood boring pests 
nnd in faot insect pests of all kinds. At the same time it is also 
injurious to some extent owing to the fact that it also lays its eggs 
and kills off useful predaceous and parasitic insects. 

The members of the genera Rhyaaa and Thaltna are among 
the most remarkable of the Ichneumon flies. These insects have 
ovipositors of three to four inches in length, and are parasitic 
upon species of the family Siricidce which, as above described, live 
in solid wood. The following is a note on a jtortion of the life- 
history* of an undetermined species of Rhyaaa or ThaUaea which is 
parasitic upon the Sirex sp. already described as infesting spruce 
in the North-western Himalayas. The mature insect appears 
on the wing about the beginning of June. The female is a fairly 
largo haudsome insect, hlack with yellow spots upon the thorax 
and a pink spot on either side of each segment of the body. 
The insect is one inch in length with an ovipositor of one 
and-a-half inches. Dead mature insects have been found in some 
numbers in spruce riddled by the Sir ex sp, the tunnels in 
which the ichneumons were found communicating with the sirex 
larval ones in such a manner as to leave no doubt that the former 
was parasitic upon the latter. The larval and pu{ial stages of the 
ichneumon have not yet been found. There can be little doubt 
that this parasite is of the greatest service in keeping down the 
numbers of the sirex. It appears to itself suffer when the wood 
wasp larva has gone very deep into the wood, as the perfect 
ichneumon fly has then apparently not sufficient strength to bore 
its way out of the tree, and dies in the wood after having gone a 
certain distanced 

Family BRACONiDiE (Bracon Flier), 

These insects are very similar to the ichneumons. The 
antenna consist of many (nearly always more than 15) joints, and 
the wings have a moderate number of cells in them. They can be 
distinguished from the ichneumons by the faot that the hind body 
has a much less degree of mobility of its segments and the upper 
wings differ, the series of cells running across the wing being only 
three in the Ichneumon ides, whereas they are four in the 
Braconids, and a centre cell behind 2 and 2 is divided transversely 


• Vide a note on 4 The heblts of the larva nnd ndnlti of Straw nnd Ikwlemf 
bj the nuthor in Mure of August Slat, ISOS* 

t For n foliar neoount tee 4 Departmental Notec on Inieete which aflat 
Jtamtqr ' No. 2, p. 155, and plate VII, flg, & 
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into two in the former, bat is undivided in the latter. If these 
distinguishing characters are remembered the two families can 
always be distinguished from one another. 

The habits of this family are similar to the last, it being be- 
lieved that they are nearly all parasites. Usually they attack larva, 
but they are bred in great numbers from pu;<® and occasionally 
from imagos of other insects. The family requires careful study in 
India, where its members are probably of the very greatest service 
both in the forest and in the held. The writer has recently bred 
out bracon flies from two scolytid bark -boring pests — Seolytus 
•major, M. S. and 8. minor , M. 8. —which infest deodar trees in the 
North-west Himalayas. The flies appear to lay their eggs in or on 
the larva of the seolytus. 

Series 2. — Hymenoplera Tubulifera. 

Trochanters undivided ; the hind body consisting of from 
three to five visible segments ; the female with an ovipositor, 
which is usually retracted and envelopes a fine pointed style. The 
larvae usually live in the cells of other Hymenoplera. This is a 
small group in comparison with Parasitica and Aculeata and is 
not of importance here. One family is recognised. 

Family Chrysidida (Roby Wasps^. 

Insects usually of glowing metallic colours, with a very hard, 
coarsely-sculptured integument ; antenne are abruptly elbowed. 
The abdomen is of peculiar construction and allows the insect to 
roll itself up into a .ball. 

Series 3. — HymenopUra Aculeata . 

Trochanters undivided; abdomen consisting of six or seven 
visible segments ; female has a retractite sting. The bees, ants 
and wasps are included here. 

Family Apida (Bees). 

Usually very hairy insects, with elbowed antennas; the parts 
of the mouth are elongated to form a protrusible proboscis ; the 
tibieB and tarsi of the bind legs are usually broad. 

Some bees are Booial, i.e., they form colonies of males, females, 
and winged workers, whioh are barren females. Other bees are 
solitary. In the social bees there is usually only a single fertile female 
in each nest, and when a new one is hatched the colony divides to 
form a new swarm. The bees build combs of wax arranged perpen- 
dicularly, consisting of layers of hexagonal horisontally-plaoed 
cells, dosed at one end. The larvss occupy some of these cells, whilst 
others are occupied by the workers or used as storage cells for 
honey and pollen. The queen or fertile female lives in a special 
large cell. The honey is carried by the bees to the comb in the 
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crop, whilst the pollen it kneaded dp and carried in a depression 
in the tibia of the leg, which is surrounded by hairs and oalled the 
basket ; this basket only occurs in the workers* 

In India there are several common colonial bees. Apia 
doraota , the big bee which builds large nests consisting of a single 
comb, either suspended to the under side of the branches of lofty 
trees or placed amongst rocks (this is the bee present at the 
Marble Rocks near Jubbulpore'. It can be recognized by its size 
and elongated body. Its sting in the hot weather is very poisonous, 
even causing death when inflicted iu numbers. Apia indico, 
a smaller bee which forms smaller nests in hollow trees, holes 
in walls, etc., and the small bee, A pia fiorea , which is about the 
size of a small house fly, and builds a single coinb in the open 
upon branches of trees, etc., its honey being peculiarly sweet though 
small in amount. The wax and honey of Apia doranla is sold in 
Indian bazars, as is also that of A. indica to a smaller extent. In 
parts of the country a certain amount of forest revenue is derived 
from this source. Besides the various species of A pin there are 
several species of Triqona, a group of small stingless bees which 
build in old walls, the oest being formed chiefly of chewed resin. 

The BumbU-bee is closely related to the common bees ; it lives 
in small colonies in nests in holes in the ground ; each colony is 
founded by one large female, which lives through the winter. 

The females of many Solitary beea hollow out small cavities 
in the earth nr in wood or build cells of mud, pieces of leaves, etc. 
In these cells they store pollen or honey and lay one egg in each 
and then close up the cell. The larvtB on hatching out feed upon 
the store of food thus provided. Amongst solitary bees the 
commonest forms in India are the mason bees, Mequchtlt , and the 
carpenter bee, Xyloeopa. The mason bees build cells of leaf or mud, 
and are to he seen at work in verandahs, out-houses, etc., in dry 
weather in many parts of India. They store the cells with honey 
or pollen and deposit an egg in each cell and carefully close it up, 
leaving the larva to develop by itself. The Xyloeopa contain 
some of the largest and most powerful of the bees. They are often 
black or blue-black in colour, and several of them bore into dry 
timber, and for this reason are called ‘ carpenter ’ bees. An Indian 
species bores into and riddles timber, such as beams and 
rafters of houses, tea-factories, etc., forming cells in the wood. 
Serious consequences occasionally follow the attacks of the 
X y loco pa, and a case came to the writer's notice where the roof 
of a lame tea-factory in the Duars had to be entirely replaced 
owing to the damage done to it by carpenter bees. 

Family Diploptera (vbspidm)— (Wasps). 

The wasps have a simple trochanter and angled antennas, 
reniform eyes and long projecting mandibles ; the body is stalked 
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and the inflects are provided with a sting ; the most distinguishing 
feature is to he found in the wings, which Are plicate, <•«., folded 
longitudinally down the middle when the insect is at rest. 

Some of the wasps are solitary, others — amongst them the 
genus Vespa, which contains the pnper-WAsps and hornets— are 
social and live in colonies consisting of males, females, and workers 
(the latter being barren females furnished with wings), and they 
build ingeniouhly constructed nests, consisting of a paper-like 
substance composed of chewed wood or bark. These nests consist 
of one or more horizontal combs, each composed of a number of 
prismatic hexagonal cells open at their lower ends. These con- 
tain the larva 1 , which thus bang head downwards. The whole 
nest inay he surrounded by a firm or loose covering. The larv» 
are fed u]ion chewed insects The whole population of the nest 
dies in the late autumn, with the exception of the young fertilised 
females. These survive the cnld weather months and found a 
new colony in the spring, the completion of which iB accomplished 
later by the workers which the female brings up. The adults 
feed chiefly upon Bugary matter and fruit. 

The commonest Indian wa«*ps are Polities hebi'ceus—s, small 
yellow wasp with long legs, common in verandahs — Vespa a finis 
and Vespa velvtma — which build large nests in the forest— and 
Vespa magnified —a large insect building in hollow trees and 
poBBesBing a powerful sting. 

Solitary wasps form cells in branches of trees in a similar 
planner to the solitary bees, and stock them with* living insects or 
spiders, which they sting and paralyse. Having stocked the oell 
the female then lays an egg on the helpless inmate, closes 
up the cell and then dies. On hatching out the larva feeds upon 
the stock of living and fresh material thus provided for it by the 
female. A common one in parts of India may be seen stocking 
its mud cells with a green caterpillar. 

Family Fossoria-iSand Wasph). 

Smooth-bodied insects, often with long legs and very like 
wasps, from which they are distinguished by having their antennsa 
curled and not elbowed. The front wings are not longitudinally 
folded. In habits they resemble solitary wasps, constructing 
either cells of day or burrows in the ground or tunnels in the wood 
and stems of plants. In these they place the paralysed insects, 
laying an egg in eaoh. 

Others again, the Seoliidat, which are hairy insects, frequent- 
ly of large size, form no special receptacles for their young. They 
are parasitic, and lay their egs in the larvae of other infects, which 
they first sting and paralyse in the position in which they find 
them in their homes. These wasps are therefore to some extent 
beneficial. 
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Family Fokmicida (Ants). 

The antenna are elbowed and the ants can be distinguished 
from other HymtnopUrn by the fact that they have a con- 
striction in the stalk which joins the alniomen to the thorax. The 
trochanters are undivided. The individuals of each species are 
usually of three kinds : — males, females, and workers ; the latter 
have no wings, hut the males and females are usually winged, 
though the females soon lose their flying organs. They live 
in communities of various numbers, the majority being workers. 
The larva are helpless maggots, fed and tendered by the workers or 
by the female. The pupa? are enclosed in silken cocoons, these 
being the so-called ant’s eggs, which may be seen in fine weather 
exposed on the top of the nest to the warmth of the sun’s rays. 

Ants build nests which consist of passages and chambers 
dog out in earth and rotten wood, stumps of trees, etc., or they 
build in leaves which they fasten together. The burrowing ones 
generally pile up the earth they dig out in hillocks above the 
surface level. 

The two most important sub-families or the ants are the For- 
micides , which have only one knot in their }>etlunclp f the abdomen 
being not usually furnished with a sting, and the the Byrmieidat^ 
with two well-marked knotB in the peduncle, the abdomen being 
usnnllv furnished with a sting. The large yellow bamboo ants 
(EeopkyUa amamgdina , Fahr., with yellow workers and green males 
and females— which builds nests in trees by joining the leaves to- 
gether. and is plentiful in many parts of India, and the large black 
ant — Camponotu * — which constructs its nests in the ground and is 
a common example of the Formieidea Camponotue attacks other 
ants, and is to be found in attendance upon Aphid* and Coccidtr. 
One of them has been found sucking the sugary secretion emitted 
by the Dun sal Monophtebua Scale. Amongst the Myrmicidea may 
be noticed a large fierce ant, dim a rufo-nigra, called the sepoy ant 
in Madras from its colouration, with a red thorax and black head 
and body. It makes its nest in dead wood, and is often found in old 
lengioorn borings in sandalwood trees in Coimbatore and Mysore. 
Its sting is very painful. The common red ant of the plains of 
India, EHhenopria gemminatun, which lives in Isrge colonies in nests 
in the ground, under stones, etc. It constructs partially covered 
ways across roads and is often to be seen carrying off dead insects. 
It has been reported as attacking potatoes and may be found td 
do damage in nurseries ; a largish ant with reddish head and dark 
abdomen called Botcomyrmex Bcabrioepa, Mayr., which is a granary 
ant and builds its nests in the ground and stores np mss and 
other seeds. Quite large heaps of grain are collected by these 
insects, which they may feed upon or simply allow to ferment and 
then lead upon the sugar contained in the fermenting i 
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Rome ants are in the 'habit of keeping Aphids? (plant lice) 
in their neat*, a Inch they line much as we use cows, sucking up 
the sugary secretions they emit. 

USEFUL I1YMEN0PTERA. 

• 

The Hymwoptfra contain several families of useful insects 
which tend to keep injurious insect pests, both in the forest and 
field, in check. It must, however, be borne in mind that the good 
is in some cases almost counterbalanced by the fact that the Rame 
families contain injects which are parasitic ujwn, and therefore 
keep in check, our useful insect friends. In spite of this, however, 
in the case of serious increases in the number of an insect pest, 
such as a plague of caterpillars man is often deeply indebted 
to Ins hvmenopterou** allies In this respect the Chtilcida* with- 
out doubt contain numbers of insects of great use, and their further 
study will well repay the trouble expended on it. Undetermined 
species have been already found attacking bark-borers, such as 
tlie Hlue Fine ]*oly<fraphvfi, Pityogciie*, a nd the deodar Scofytus 
beetles, and this is hut a commencement in the great field ready 
for exploration. The next family of use to man are the Ichnev- 
mmiviir or ichneumon flies, which are par etrcclUnce a parasitic 
group, and more especially attack the caterpillars of Lrpidopteru . 
Numerous wild silkworms are subject to these attacks, and 
arnonght forest defoliating caterpillars kept in check by them may 
he mentioned Lymauhui (sc\eral species), l)a*ychirn % Acrovycta , 
i puera . etc. Future observations will add many more to 
the list. The family are of use also in keeping the wood-boring 
gruh«. both coleopterous and hymenupterous, in check, the genera 
lihymn mid Thai mm being of particular imjKirtance in this respect. 
A sj»ecie»* of one of these genera is jmrasitic upon the Indian 
spruce si rex. The I'raconvitr or supplementary ichneumon flies 
as they aie sometimes called, resemhle in habits the Ichttumonidai, 
and they are of interest in the forest, since already species have 
heen found parasitic on the larva? of the Scolytv § deodar bark- 
borers, and researches will probably show that there are many 
other similar cases. 

The A pidtr must be classed amongst the useful Bymmopteva f 
not on account of any predatory habits, but owing to the fact that 
they furnish man'with certain pioducts, such as honey and wax, 
which add to his food and comfort. There is yet another and 
important part played by this family in Nature. Bees undoubtedly 
help largely in the distribution of pollen, and therefore in the 
fertilisation of the flowers of trees and shrubs, and consequently 
in the continuance of vegetable growth. It is not improbable that 
the family is of great service to the forester in this way. 

The Diplopt&n (wasp*) and the Fomoria (saw-wasps) both 
paralyse and (ay their eggs in caterpillars and otlier insects, and 
therefore are of some use in keeping down pests. The sand-wasps 
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also attack grasshoppers, probablj sevefal timet their own bulky 
and lay their eggs in them. 

Little is known about the ScoliuUe in India, but in Madagascar 
a species lays its eggs in the rhinoceros beetle (Oryctet) which 
attacks palms. It may be found that a species infests and keep 
in check the Otyctes in India when it is a serious pest at times. 

Amongst the Formxcidar present available information does 
not show that they are of much use. The bamboo ant, QScophylia 
miarngdina , feeds largely upon caterpillars, and so is possibly of 
some use in keeping down defoliating pests. 

Taken as a whole, the order may fie looked upon as one of 
considerable use to man. 


II.— CORRESPONDENCE* 


Ohleroxyloa Switteaia 

FLindersia, a tropical Australian genus of trees and shrubs, 
with one species in New Caledonia and one on Cenun Inland, and 
CkloroxifLon (monotypic) are classed under Jtntaeece (sub-order 
Flindertioideet ) by Engler in Engler u. Pranll Naturhche 
Pflansenfamilien, III. 4. Ill, 170. Doubtless tnere are strong 
arguments in favour or this arrangement As Mr. Lushington 
points out in his late communication on ChLororylon , the leates 
have pellucid glands and are aromatic, not bitter. Fuither, 
the stamens are free ; a character which Kanjilal, in his most 
useful key to the Natursi Orders, properly uses to separate 
RtUaeea and other Orders from Jdelineecu ; they are connate only 
in two species of Atalantia and more or less connate in Oilru» f 
while they are free, among Indian iidiuceat, only in HWtura 
rob'ista and Cedrtla . 

On the other hand, there are many points of resemblance 
between tfatofa and OhUnf>xylon % and there is this important 
fact, that Flindertia , which undoubtedly is closely allied to 
Chloruzyloib has a cup-shaped disc, enclosing the ovary, 
similar to what we find in most Meliaceous genera. 

Cklaroxylon is one of the numerous 'instances which 
llustrate the imperfections of our present arrangement of 
phanerogamous plants. Our Natural Orders must he regarded 
ns a makeshift only. A non-natusal system of species and 
genera might be built up, not by ueiog length and breadth of 
the sheet on which we write, but by employing the three 
dimensions of space. Such a system of phanerogamous plants 
would resemble a huge building in which CHtoroxylon would 
occupy a corner, surrounded on all mes, as well as above and 
below, by allied genera. 
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When Indian Tim sees the fight, which I hope will be 
some time nest year, my young friends in India will see that in 
some im|K>rtant cases I have been compelled to adopt an arrange^ 
ment different from that of the Genera Plantarum and the Flora 
of British India. In the case of Chloroaglim I did not think 
such a deviation from the English standard works necessary, but 
only added a remark pointing out the. strong argument for 
the arrangement adopted by Engler. 

I congratulate Mr. Lushing ton that, evidently without 
knowing Engler’s work, he has arrived at the same conclusion 
as this distinguished botdnUt. 

D. Brandis, 


Percentage of Sueatial Oil ia SaadalwooA- 

In my notes on the sandal tree, which were published in 
the * Stray L^a\en’ of the Imiinn Forester in 190", 1 stated that, 
in my opinion, the richness of the wood in oil was dependent 
rather on the elevation And ex|>ot(ure than on the soil. 

I had then found sandal growing freely in a tank bed in the 
Erode Taluq at an elevation of about 700 feet. I found no 
trace of heartwood either in the stem or roots, and a billet, 
when subjected to an analysis, did not contain even a trace of 
essential oil. 

I have now had An opportunity of examining the growth in 
the Tinnevelly district, where the tree is noticeable in two 
localities. At Courtallum the tree is fairly abundant between 
an elevation of 700 and 900 feet. In this locality no big trees 
are found. In the Alagarkovil vaJlev of the Srivilliputtur forests 
the tree is to be found growing ireely at an elevation of 900— 1500 
feet with a lair percentage of hig trees. In order to test the 
quality of the wood grown at this low elevation, I had twelve trees, 
which were grown between 900 and 12i*0 feet, cut and cleared. 
From them I obtained dtnds. 141b*. of scented wood. The wood 
was of a light yellowish brown and very deficient in scent The 
wood sold at a rate of Ks. o-12 per maund, which was a far 
better price than 1 expected to realise. Three of the billets, 
selected haphaxard, were subjected to analysis and yielded 
respectively 0*94, 0*54, 0*46 per cent of essential oil. 

In 1896 whilst at North Coimbatore I had two billets, grown 
at what I consider the most favourable elevation, vit. f 2500 to 
9*00 feet, analysed. One gave 1*94 and the other 9*44 per cent, 
of essential oil. 

There seetns, therefore, to he a regular gradation in the 
riohness of the wood dependent on the elevation, and ft would 
be Inteivotiag if this could be put to the test ip a district which 
is really rich in sandal. 
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At the same time there seems to he a limit reached at about 
S500 feet, though in North Coimbatore, at Osahatti and elsewhere, 
sandalwood is growing well at higher elevations. I believe that 
some fellings have been recently undertaken in Coimbatore at these 
higher altitudes, and it would be Interesting if' the results were 
published giving the quality of the wood obtained and its 
richness in oil. 

PaLAMCOTTAH: 1 P. M LrSHINGTON, 

l\th Sovembei' 1902, ) Deputy Conservator y of Forests. 


▲ Pfouliar. Typi of Took Forest. 

I send an extract from my diary, as someone may he able to 
answer the question as to how this peculiar kind oi teak forest 
came to be formed, as So far 1 am still at a loss to explain it. 

44 Girdled 63 trees to-day ; the teak forest in this cteek (the 
Kug\i) is of peculiar formation known locally rr 1 winks.’ These 
waiks are islands of teak always far apart in the moist jungle 
bordering the creek. 


“ The moist jungle is never more than a few hundred yards 
broad, then gives place to hills covered with Engdaiug. 



c = creek E » Engdaing. M -» Moist forest, evergreen. 



UH Teak 1 1 1 1 moist. (Evergreen Forest) E=: Engdaing. 


44 The maps, section and plan will explain what 1 mean. The 
trees are of gigantic size, as it is useless in my opinion having a 
tree of 13 feet girth and over. Seedlings are totally unrepresented, 
and saplings none or very scarce. Same may he said for second and 
third class trees. It is astonishing to me how the teak originally 
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got here and only in these 1 waiks. * Why not all along the 
moist forest ? as l have seen similar forest in the Chindwin, only 
the teak there was not in spots like here, i.e., the Nampanan 
creek, Sanda Reserve.” 

I should note that these ** walks” usually contain trees mainly 
of the Rame size, as subsequently I came on to “ waiks” of teak 
containing hundreds of thousands of saplings (these waiks are 
well known and have names) s it is true these were near villages, 
and all the old trees had been cut out, but in the waiks of 
gigantic trees only now and then a stump would be found 
showing where some extra-fine giant had been extracted, long 
ago, to make a boat hulfc 

C. Brdce, 

Mogok. Deputy Conservator of Forests, Ruby Mines District. 

The occurrence of a different type of forest in the valley to that on the 
neighbouring hills is, we expert, due to geological conditions, the beds of 
latente which gencially accompany ’* Engdaing ” having probably been 
eroded in the valley. 

The 1 waiks’ of teak have long been a puzzle: perhaps they are the 
remains of an older type of forest, which iB being gradually encroached on 
by the evergreen type —Hon. Ed. ’ 

Thi different SpioiM of ladka Silver Fir. 

In the September number of the Indian Forester Mr, 
Upendranath Kanjilal writes on the first line of page 335:— 
*• where Silver Fir in both its forms predominates ”. I believe 
that there in some doubt as to whether there are tfro different 
kinds of Silver Kir or not. Mr. Kanjilal has evidently studied 
the question, and more people besides myself interested in 
forestry would like to know if this point has been (settled. 
Baramulla, Kashmir: I 

November 8th, 1902. f E. Radcliffb. 

Ill-- OFFICIAL PAPERS AND INTELLIGENCE. 


Seport on Bpike Dim* la Sandalwood Tma is floor?. 

No. 541, dated 84th July 1908. 

From— C A. Barber., Esq, M.A., F.L.&., Government, Botanist, Madras, 
To.— The Secretary, Board of Revenue, Madras. 

I have the honour to forward the following report opon the 
“ spike” disease in the Coorg sandalwood trees. 

2. As will be known to yon, I was only able to spend a short 
time on the spot, and although this would frequently be amply 
•nfieaent to determine the cause of a plant dints Rftj there are a 
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number] of points in 'the present ease which have not been 
elucidated. The result of my studies has been to trace the disease 
to the roots, hat the exact cause of this diseased condition has not 
been determined. A number interesting facts have been collected 
regarding the life-history of the sandalwood, and these should put 
any future observer in a better position to clear up the mystery, 
especially if he has a laboratory equipped for cryptogamic work. 


3. The disease seems to be of recent origin. It so happens 
that, from the appearance of the branches, it is possible to tell 
whether a dead tree has died of 44 spike,'* and as only the dead trees 
are collected for the sandalwood of commerce, it is probable that 
the disease, if of long standing, would bffve been noticed before. 

A.Pro^. (Working Plana) Jane MOO. No.. Ml 

I believe, the detailed report of Mr. McCarthy, the present Deputy 
Conservator of Forests in Coorg. To all ap(»earance 44 spike " has 
only made itself felt during the last four of five years, and during 
that time has swept the sandalwood trees from whole tracts, 
especially where, from artificial planting or other causes, the trees 
are near together. 


4. The steady progress from plant to plant, the complete 
destraotfon of all plants, excepting very young ones, in attacked 
areas, fid the freqnent immunity of isolated trees seem to point 
most decisively to the presence of a definite communicable disease, 
and not to peculiar phase of growth due to conditions of weather 
or soil. From certain facts it would appear to be contagious, 
whereas in-some cases it is difficult to see how the affected trees 
could have touched each other. The determination as to whether 
the disease is contagious or infectious would add a good deal to 
the ease with which it could be diagnosed and prevented. 


d. Upon my arrival at Fraserpet, the spot selected for my 
study of the disease, a very careful analysis was first made of the 
external above-ground characters of the affected trees. The 
following is the description published by Mr. McCarthy : — 44 The 
new shoots and leaves of a tree, instead of presenting the graceful 
appearance natural to the species, begin to grow out stiff and 
straight: the leaves also stand up stiff and erect lfka bristles, and 
as their arrangement is opposite and alternate, the shoot looks like 
a spike with four lines of erect leaves growing down it, something 
like a chimney brash. There is no disoernible change in the new 
acts, except that it grows ont stiff and straight As regards the 
leaves, in the first place the distance between the alternate pairs 
i* grertly (k*re*ed, then the petiole and blade are tip to tip in 
owe straight line, and lastly the blade is shorter, narrower and 
asese pointed. However, there is no sign iff spot or siokness in 
the leaf substance. As the uismee progresses, the new le a ves 
become still smaller, narrower, m ere punted and fewer each 
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successive year ; until the new shoots present the appearance of 
fine spikes bearing 4 rows of fine bristles. After this the tree 
rapidly dies off.” 

6 This is an excellent and accnrate description. Bnt as 
the best description in woods are not always easy to understand, 

I have appended a series of photographs and poisoned herbarium 
specimens whi£h may be consulted as well. 

7. I shall first describe the appearances in old and young trees 
recently attac ked by 44 spike,” and, after that, a young or old tree 
m the last stage of the disease. The first photograph represents 
an old, luxuaiant tree, on[y recently attacked. It appears extremely 
healthy and full of folinge, bnt a close inspection shows that many 
of the branches are peculiarly formed. The latter have a feathery 
appearance, the leaves are smaller, narrower and more pointed ; 
they are closely arranged on the branches, and there are no flowers. 
These are the spiked branches. It is to be noted that such a tree 
is not uniformly attacked all o\er. Certain branches, frequently 
widely separated, are seen to he completely spiked, while the 
neighbouring ones are noimal. In fortunate cases it is possible 
to detect the commencement of the disease m a branch. Parts 
of it are spiked and barren : others normal and flowering (see 
herbarium specimen No. 3). In such branches it is generally 
possible to detect coses of phyllody, the inflorescence giving place 
to a tuft of leafy shoots and the flowers often being deformed, some 
or all of the sepals, petals, stamens or pistils being changed to 
small green leaves. 

8. There appears to be no necessary connection between 
the parts of the tree which shows “ spike.” Healthy trees are 
occasionally met with in a hich there is no appearance of the 
disease other than a tuft of small leaven at the ends of one of the 
branches Sometimes too small branchlets, at different points, 
simultaneously develope the small* crowded leaves —just as in 
witches 1 brooms— while at other times*- and this is the casein 
the tree photographed — one-half of the tree is mom or less 
spiked, while the other half produces flowers and fruits as usual. 

3. There am certain points in which 4 young tree just 
attacked differs from the old, weU*gvewn tree just described. It 
is less usual for the individual brandies to show snob marked 
differences among themselves. The lower leaves of a branch am 
noimal, white tha upper ones ebpw the appearance ^ spike” 
and phyllody. Thus yon may frequently find a yam 9 tree, the 
ukote of whom breaches have wavmel, large twees Sstew, with 
•hull spiked tofts at the ends (we photog m p h No. 4) The 
ported daring whioh the whole two he eo me stovoteed is wmbshly 
mr shorter in them asses, and a young pteotstten, wfafet* “wihe” 
l*Wp atw » d» becomes tepidly des tr oyed and shows tetftm eteerost 



24 REPORT ON SPIKE DISEASE IN SANDALWOOD TREES IN COOBG. 

10. From all accounts tbe progress of the disease is very 
rapid, and the transition from a luxuriant tree, with many healthy 
leaves upon it, to the case of advanced disease about to be described 
may he merely a matter of months ; but exact observations are 
wanting on this point. 

11. The following are the characters of a young or old tree 
where the disease is well developed and in an advanced stage. At 
a distance the tree appears to he dead and leafless, or perhaps 
better, it appears to he pronouncedly deciduous, reminding one 
strongly of an English tree in winter A nearer inspection shows 
that there are many leaves scattered over the tree at the enda 
of the stiff branches, hut they are very small indeed and form 
little brush-like terminal tufts. The branches are. however, full 
of sap. The leaves are very different from the normal, healthy 
ones, exhibiting in an exaggerated manner the form of those on 
the feathery branches already described. A student confronted 
tor the first time with healthy and diseased sandal trees would 
at once pronounce them to he different »|iecieR. 

12. A marked character of all the diseased plants which 
I have examined is the absence of any external appearance 
suggesting the presence of any parasite, animal or vegetable. It 
is true that, at first sight, the idea of witches* brooms suggests 
itself. "Fut there are many respects in which the present 
disease differs from these, especially in the fact that the whole 
tree is surely, though perhaps slowly, affected, and that the 
abnormal appearances are not. confined to single branches. There 
is also the most perfect regularity in the leaf formation, and 
there are no deformities anywhere to be seen. 

13. The absence of flowers was the first point, to be 
investigated. The occurrence of phyllody is one of the most 
puzzling parts of the disease. This peculiarity is frequently due 
to excess of nutrition, whereas any injury to the roots most 
generally results in a great development of floaers and fruits. 
Hut the phyllody in this case is not accompanied by increased 
luxuriance. The leaves, on the other hand, become successively 
smaller, until the leuf surface is insignificant as compared with 
that of heilthy plants. The causes which induced phyllody in 
garden plants cannot therefore he considered here, ft is more 
probable that in this case, as will he seen diiectly, the excessive 
And rapid formation of leaves points to an attempt on the part 
of tbe plant to cure itself of a grave disease. 

14. There appears Jo be no absolute rule as to the period 
At which the sandalwood flowers. But, when it does, it is usual 
for each branch to end in an inflorescence, and, further, for each 
of the latter to ?ud iu a terminal flower. . It is obvious that when 
a lower to ad U formed et.the end of e branch, no further growth 
would possibly take plage until .another vegetative shoot could 
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dees not, I think, usually take pi toe ontsl 
the flower baa developed aad fanned it* fruit There it that a 
oooridemble renting period, at any rate from leaf formation, in 
the normal life-history of the tree. Supposing through some 
reason the formation of flowers were to be prevented, this resting 
time would not he available, and leaf After leaf would he formed 
in rapid succession. It might well be that, just ns in the case 
of a temperate plant deprived of its winter's rest by being 
introduced into the tropics, excessive leaf f»i motion might result 
in ultimate exhaustion. And the sign of this exhaustion would 
be seen in the decreasing sise of the leaves. 

15. It is well known, however, that phvilody Is also caused 
by the attacks of van was parasites. Different fungi attacking 
the tissues of a plant, cause the flowering branches to develope 
into leafy, barren ones. In fact a case has been noted of this, 
occurring in a Theeium, one of the sandalwood's nearest allies, 
and like it, a root parasite. A microscopic examination was 
therefore made of the vegetative shoots and their young tissues in 
spiked plants. There wits no evidence at all of any attack 9 nor 
was any foreign body found in the cells. 

16. But this examination brought one significant fact to 
light All- the tissues of the diseased blanches, even ^to the 
smallest twigs, were found to he loaded with starch. Since the 
main function of the leaves in a plant, as far as nutrition goes, 
is the formation of starch, it appeared that they were, in this case, 
doing their work excellently. In healthy hiancheq of small sise, 
however, there was no starch at nil. As fast ah it xs formed this 
substance is hurried away to be used up in the processes of growth.' 
There was then evidently a sign of stagnation in the diseased 
plants. For growth, besides the starch formed in the leaves, a 
plant ItaB need of other substances — salts and water — which aref 
contributed by the roots. In the diseased plants growth had 
ceased to a large extent, and thev were dying with their tissues' 
loaded with undigested food. This fact pointed very distinctly 
to the roots as the place where trouble might be sought A 
certain amount of water and salts is always present in tbe stem 
and roots and leaves end. supposing further supplies of them 
substances ware oat off, this limited quantity would be sufficient 
to keep things going for a time. This would account for thw 
formation of the leaves in spiked trees, and would also soequnt for 
thair being s ma ll er and smaller until the final death of tbf tree, 

17. Certain other facts any he mentioned in this phot ns 
taadiag to confirm the impression Abut the soots were disuses d. 
Mr. MuOaitby bin noted that all tbe breaches of a tees which 
Aow “oolite* usually do so in the* asms stage. The them 
•WMMte fas one which ottachs. Ufa plant aa m whole, and, 
Mlhmthift may not messed in mmSSag&m whole two* 
meynedfam* mill hMh famnebee rf eariymgl lie fagn. Tb sy 
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are merely spiked or not ; if healthy, then normally so ; and if 
•piked, they are all spiked to the same degree. 

18. Another fact of interest is that rootsnckers, or shoots 
sent np from injured roots, are almost always spiked in trees 
suffering from the disease. I have, indeed, met with a tree 
which appeared perfectly healthy, and yet every root sucker was 
spiked and formed such a marked contrast to the stem branches 
that they would have been unhesitatingly assigned to different 
species of plants had it not been possible to trace the connection 
between the two. 

19 Although 1 bad not the opportunity in the time to 
make a thorough study of the way in which the disease had spread 
over the country, the observation of a series of spiked trees, their 
relative position and the various stages of the disease gave one 
the impression that the attack was progressive, but whether by 
contagion or infection could not be determined Taking a set 
of diseased trees which were selected for careful study, it was 
found that, while they were all dead or in advanced stages at one 
end, those at the other were healthy or showed signs of recent 
attack. Further observations are called for on this point, and 
an accurate account of the progress of the disease in certain 
isolated and well marked areas would throw much light on the 
best way to fight the evil. In the series of specimens referred to 
above, the direction in which the disease had spread was along 
the banks of the Kauvery. where countless roots were exposed by 
the fall of the sandy banks. 

30. The examination of the above-ground parts, and the 
collection of specimens for microscopic work, had taken up so 
much time that only two days remained for the roots. All the 
facts noted above were not observed at one time, and it was only 
the chance discovery of the abundant starch in the tissues of the 
young shoots which definitely pointed to the roots as the diseased 
organs. The leaves were doing their work of starch formation ; 
what were the roots about ? The collar was examined in several 
trees, but it showed no disense which might account for the 
cutting off of supplies. The main roots were living and 
apparently healthy. It was only after long search that it was 
discovered that there was something seriously wrong with the 
root-ends. 

31. The root system of the sandalwood is very peculiar and 
does not seem to have received the amount of attention that it 
ought to have done. As compared with other trees around, this 
is the part of the plant which is most characteristic, and attention 
flhonld therefore have been concentrated upon it in the numerous 
plantations. It is averred in text-books that the tree, like 
Thesium and others of its class, Is a root parasite, that it attaches 
its roots to those of other plants and sucks their juioss for its oxfa 
growth. But the pronouncements of the various forest o%m 
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Who hove written upon the subject an woe in the extreme. 
Moat appear to be doubtful, while some boldly affirm that the 
sandalwood is not a parasite any longer, having lost the power 
which it formerly possessed. This is an extremely erroneous 
slntfimrat The smallest examination proves that the roots of 
the sandalwood are inextricably united with those of other plants, 
and that the plant ie a greedy and constant parasite. It is 
moreover to be noted that tire development of root-hairs, by which 
a plant becomes intimately c a ne re t e d with the smallest particles 
of soil and absorbs water and salts from th e m, are almost eatisaly 
absent in those that I have examined, and it beorenos a <|nastioa 
as to how far the sandalwood roots are able to act like other rents 
in the procuring of their food. Upon contact with the root 
of another plant the sandalwood root forms a small swelling or 
cushiou at the touching point. From the centre of this is 
produced a sucking organ, and the juices of its host are used 
for its own purposes I consider it probable, from my own 
observations, that the sandalwood roots at any rate iu Casuarina or 
Lantana plantations, do very litile true root-work on their own 
account, and are dependent almost /altogether on their hosts for 
their supplies of water and salts. 

22. An examination of the roots of spiked trees shows that 
their sucking organs, or 11 haustoria " as they are technically 
termed, are absent or dead. It is a matter of some difficulty to 
follow the roots to their termination without breaking them. 
For two whole days my staff were carefully dissecting the earth 
away and laying bare the root systems of spiked and" healthy trees, 
with the invariable results that all the root ends of the spiked 
trees wear dead and rotten. That there is a root disease present, 
then, I have no manner of doubt As regards the exact cause I 
bave not had the means of judging. It seems to me that this is 
a suitable piece of work for tbe Cryptogamio Botanist to the 
Government of India. 


22. Bearing these facts iu mind, the following is mhat 
•PPJJ rB to ^PP® 11 in *ptoed trees, although 1 cannot profess that 
j phenomena are explained. An injury occurs to tire roots 
and their ends die : the supplies of salts and water are thus out 
on from the plant. This does not take place all at once, far there 
•n » great number of noUends to bo effected, and them it aim • 
eerUin quantity of mitt and water stored op in the atom and main 
woU: tbes ahortege in the .apply of the t mlto needful for 
me d-fonna tion eocounte for the oemation of floweripg : fmeh root. 

“? c » ll * d span, at an, qmammnaUo 

MrM, to pndnoo the nooamary materials the brand* aontiate 

satwsix! £Ssk? Iraki s ft s 
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email Wt twig, are filled with Starch which haa bo dwwce of 
getting away : the tree finally cannot stand the strain, And having 
nsed up ail its supplies of salts and water, finally dies of 
exhaustion. 

24. A number of other facts were observed, and as these 
may throw light on the study we are engaged in, they are 
appended. In the few cases where I was able to properly examine 
the roote of spiked trees, I noted that the Lantana roots near were 
much diseased. And at first it naturally occurred to me that the 
supply of poisoned food was qti te sufficient to kill the sandal 
roots parasite on the Imntana And this may, to some extent, be 
the case. Mr. McCarthy 1ms noted the coincidence of the spike 
and the Lantana invasion of Coorg. This is a point well worthy 
of further observation The Lantana has got such a hold of the 
eonntry around Fraserpet that nothing short of devastating 
disease can free the country from it. If it is found to be in some 
way connected with “ **pikc ;*’ then the first thing to he done is to 
stem the torrent of imasion, and thus to sn\e those portions 
where the Lantana has not } et nrnved. “ Spike** is well developed 
in the UunBur neighbourhood, and Mr. McCarthy states that it 
originally came from Mysore intol'oorg. I have heard nothing 
about the presence of the disease in the Hainan District, but little 
seems to be known about it, and I think it would be well to interest 
the My Bore (Government, so that accurate observations may be 
made regarding its presence and connection with Lantana. 

25. The known healthiness and rapid growth of sandalwood 
trees in Imntana and Casuarma plantations have been, I believe, 
usually attributed to the particular kind of shade afforded, and the 
eccnrrence of leaf-mould beneath the trees. 1 do not think that 
Casuarina is a tree which offers much advantage in the hitter 
respect. On the other hand, the two Casuarina-cum-sandal 
plantations, which I was able, through the kindness of the Dewan, 
to visit near Bangalore, at once showed that the sandal is as 
greedy in its attachment to the Casuanna roots as it is to those 
of ljantana. I wonld therefore explain tlie early success of the 
sandalwood in these plantations as due to the abundant nutriment 
offered by the surface roots of the nurses rather than to the kind 
of shade, and especially so since the shade differs so markedly in 
the two cases. The study of the sandalwood plantations from this 
point of view— to my mind the most important by far — has been 
altogether neglected. A thorough biological study of the root 
system, its likes, its dislikes and its dangers, would be far more 
productive of useful results than much of the haphazard planting 
of former years. 

£0. I would add, as contribution* to this i n te r es t ing study, 
that the Casusrisa roots in the two Ban g a l ore pkmMioos 
eMffiiaed, were badly infected with a parasite reesmbHir that of 
tbe well known eider root tubercle* The sandal wets frequent ly 
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attach their baastbria to their own nohk an operation nrakiiig 
in curious fusions among the older roots. The poor development 
of root-hairs in the sandalwood roots suggests a saprophytic as 
wt*H as parasitic habit. This is in accordance with the experience 
gained that the seedlings require leaf-mould for their first year. 
I have found the seedlings firmly attached in all directions to the 
roots of grasses and other plants, statements to the contrary 
notwithstanding. While examining the diseased roots of the 
sandalwood after leaving Coorg, 1 observed, besides a few hypbsB, 
not in themselves sufficient to account for the death of the 
rootlets, certain peculiar bodies in the vessels These upon 
examination turned out to be thy loses, or prolusions of the living 
cells into the cavities of the empty vessels, due to great 
pressure. Many of these th\ loses were filled with starch, thereby 
increasing the storage room for this overabundant substance. 
But their chief function perhaps in the tissues is to stop up 
cavities through which injurious influences might reach the 
interior. Here, on the death of a rootlet, the wide vessels afford 
easy entry to parasitic fungi and bacteria, besides the smaller 
forms of Animal parasites. An attempt is made by the root to 
stop up the vessels by the formation of thy loses as stoppers. 
That this \ iew was the correct one received unexpected 
confirmation from a section through a haustorium which had 
attached itself to a sandal root At the point where the sucking 
organ was endeavouring to enter the vessels they were protected 
by an abundant formation of thy loses which stopped up tbeife 
cav ities 

27. A difficulty which occurred to me was, that when a 
plant is spiked and its loot ends are dead, there appears to be no 
attempt on its part to form fresh adventitious roots from the older 
parts of the root system. This fresh formation of roots frequently 
takes place in other plants « hen they are attacked and destroyed 
by parasites Hut it 1ms lieen mentioned that very young trees do 
not show “spike,” and l would suggest that in these cases the 
roots are still im a sufficiently pins tie condition to form new ones 
above the point of injury. The roots of the sandal psohably 
quickly pass into the permanent condition as for as root-formation 
is concerned. The young trees keep up kbe fight as long as they 
are able to form fresh roots, but as soon as this plastic condition 
is passed they too succumb to the disease. 

28 . In the oki plant we have seen that “spike” usually 
appears suddenly on one isolated branch or part of tba tree, so 
that you see, in the most euriou* juxtaposition, normal, flowering 
and fruiting branches and barren spiked ones. .Sometimes 
one-half of a tree is completely spiked, while the other half is 
healthy. A young plant, en the ether hand, frequently goes off 
into M eptfcs * alt ewer at the.eame Us fee. This if probably due to 
the mu*&i*yger mu of the- root syttaUn im the older teae. As will 
be seen |a$er, the *ee&***itf eat end for tety cnaaidesablo 
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distances. While the whole of the root-system in young plants St 
very quickly invaded, it takes a very considerable time before this 
can occur in the case of an old one. It is quite possible also that 
certain parts of a tree are fed by certain portions of the root 
system, although there Are generally in plants special arrangements 
for cross connections in caso of sudden injuries. 

29. In an old plant, such as that reproduced in photograph 
No. 1, it may be noted that a great many of the spiked branches 
are such as have been shortly broken off (see photograph No. 3). 
This at first led me to suspect the entrance of some parasitic 
fungus at the broken surface. But the examination of the spiked 
shoots did not show the presence of any fungus, and the tissues 
were perfectly healthy. It appears, however, that any late 
developing branch on a spiked tree is likely to be Bpiked. Such 
are the epicormic branches from various parts of the stems of old 
trees, and so also are the rootsuckers arising from injuries to the 
roots. Probably the shoots of the broken off branches are also 
of this character, being formed late to replace the branches which 
have been removed. It is worth while also pointii^ out that all 
these late formed branches are produced as the result of some 
injury to the plant. 

30. One cannot note the way in which the disease spreads over 
the country without suspecting the roots as passing on the disease. 
When the trees are near together, os in a plantation, in a 
comparatively short time the whole of them are infected. Where 
they grow along the banks of a river the direction of progress is 
Along the banks. Where finally the trees form isolated clumps 
in the middle of fields, they are frequently quite healthy, although 
comparatively near to series of 4^ B6A8e ^ plants. This is a fact 
that was pointed out to me by McCarthy, and it is quite in 
keeping with the idea of spread from root to root underground. 
I may incidentally mention that the roots are far more 
wide-spreading than might at first be supposed. They probably 
live long after the trees to which they belong have been removed, 
and rootsuckers spring up when it is impossible to tell whence 
they have arisen. In one case I had a root dissected out and it 
extended to the astonishing length of 100 feet, although I had not 
reached its end, and this was in a nearly straight line across 
the field. 

31. The conclusion arrived at thus far is that the disease 
called 44 spike” in sandalwood is due to the death of the root 
ends. What causes this has not been determined. An examination 
of tbe material brought to head-offioe has not thrown any light on 
the subject The hyphee present in the dead roots do not seem to 
me to be present in sufficient quantity to cause this state of 
things, and to infer a bacterial diaease would be obviously a plea 
of inability to find an adequate cause. Tbe bacterial diseases of 
plants are few and of doubtful character, and there are none of the 
lesions and mal-form&tions in tbe tissues in the present ease 
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which would be expected to accom]>any a bacterial disease. A 
more careful study of the root ends, which was not possible in the 
time at disposal, and especially of those not yet dead, would 
perhaps give a clue to this puzzling disease. 

32. Meantime, the progress of the disease should be 
carefully noted. It seems to me most probable that it is spread 
from plant to plant by means of the roots. There are no 
appearances of infection in the leaves and young branches If it 
took place through the broken surface of the stem, what plant 
could escape ? There is no tree perhaps so much hacked about and 
so covered with wound-callus-formations as the sandalwood. 

33. Some interesting experiments might be conducted. If 
the phenomena noted in the above-ground parts are merely due to 
the failure of the roots, then it should be easy to induce them by 
cutting off root after root of a healthy plant and watching the new 
shoots forming on the trunk and branches aB well as the root- 
suckers. Branches might be broken off from a tree where the 
disease has just made its appearance in order to see if the fresh 
shoots formed will be spiked. Diseased roots may be brought into 
contact with heSlthy ones with small difficulty and the evidence 
obtained as to whether the disease is readily transmitted from tree 
to tree by this means But it is perhaps early in the enquiry to 
formulate more of these experiments. There is no doubt that a 
grave disease has appeared among the sandalwood plantations and 
forests, and it will rest with those concerned whether they prosecute 
further the studies thus commenced. 

Imperial Institute- 

Quarterly Report on enquiries conducted for the Government of 
India by Profeeeor Wyndham R . Dunetan , At. A, F.R.S., Sec. 
C.S. Director of the Scientific and Technical Department of 
the Imperial Institute . 

Since the date of my Annual Report on the work conducted for 
India in the Scientific and Technical Department of the Imperial 
Institute, Flying Seal letters have been received advising the 
despatch of a large consignment of the pods of Caeealpinia 
digyna , which is required for the purpose of conducting tanning 
experiments on the large scale. Advice has also been received 
of the despatch of the promised large instalment of the barks of 
Shorea robueta and Terminalia tomentoea, which are being 
investigated with the view of obviating the purple tint which is 
communicated to leather tanned with these materials. 

2. Advice has been also reoeived of the despatch of samples 
of Hyoeoyamue muticue for comparison with the Egyptian plant, 
which has proved to be an important source' of the alkaloid 
Hyoscyamine, Samples are also being forwarded of byoocyamue 
ntoer from Saharaupur, with the. request that these species may be 
•ubmitted to che mic al investigation. There is now a oom$demb}# 
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demand in the English market for different species of Hyoscynmtii; 
to that it is important that the constituents nnd medicinal value 
of the Indian species should be precisely determined. 

3. The Reporter on Economic Products has also forwarded 
fiiar samples of tohncco from Assam for chemical examination 
and an expert opinion on their value. These samples have now 
been received, but their condition is very unsatisfactory, having 
apparently undergone deterioration during storage and transit It 
is feared that they will be of little value for purposes of commercial 
valuation. 

4. A sample of the fibre of Agavt ameriennn from Caehar, 
Assam, has been also received for analysis and valuation. It is at 
present under investigation. 

5. The Reporter on Economic Products has asked for a 
report on samples of Asbestos from Central India, and lias announc- 
ed bis intention of making this product one of the subjects for 
investigation during the current year. The use of asbestos in this 
country has considerably extended. during recent years, nnd uses 
have now been found for inferior grades of the mineral, even 
when it is composed of short friable threads, and there is no 
doubt room for the further development of the trade in the Indian 
material. 

6. The Reporter on Economic Products has also requested 
to be supplied with information as to a fire- and watei-proof 
cement for joining mica. Workers with mica in this country 
have been asked for their opinion on this subject. 

7. I have also to add that since the date of my last report 
a paper by Dr. Henry and myself on the poisonous constituent of 
young “Dhurra” or 44 Junr,” the 41 Orest Millet” ( Sorghum 
tmlgart) has been communicated to the Royal Society, and aw 
abstract has appeared in the Proceedings of the Royal Society 
for June 1902. I may also mention that at the two soirees at 
the Royal Society, held in May and June last, specimens of 
the principal Indian products now under investigation in this 
Department were exhibited together with the results of their 
ehemioal examination, and that these exhibits attracted consider- 
able attention. 

8. In February of the present year I read a paper oji 44 The 
Goat Resources of India ” before the Indian Section of the Society 
of Arts. This paper has now been iscued by the India Office, 
together with a large map of India showing the coalfield and 
railway communications alluded to in the paper. The paper eon 
be purchased through the Agents for the sale of Indian official 
publications, and copies have been placed on sale in the Indian 
Section of the Imperial Institute. 

WyNDHaII R. DuySTAK, 

IH rater, 'J'eckniod, IMpartounL 
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1V»- REVIEWS- 


7oM8t ▲Aaiaifitratioa Bipost of t ho Hyderabad 

▲aiigaid Dietricte, 1000 - 1801 . 

The total area of State forefetw on the 30th June 1901, was 3953' 

square miles, classified as follows: — 


Lias* A — ' Timber and Fuel Keserves 
„ B--Grn«n Reserves 
„ t — Pasture Reserves 


... 1675 square miles. 
... « , 

• 2,190 „ 


Total ... 3,953 


231 square miles were disforested and made available for 
free grazing. 

122 square miles were transferred from classes B and 0 to 
class A, with the object of increasing the area of timber yielding 
forests and also to enable certain areas of class A to be opened to 
grazing on rotation, in such a manner as to allow longer closure 
after felling operations. This is an excellent system, as it provides 
for large grazing areas and at the same time ensures the safety 
of the forests. 

The complete issue of 1-inch scale forest maps for the whole 
of Berar is ino<*t satisfactory, and will aid systematic forest 
management very considerably, especially as these maps are also 
adopted as the Taluq majis for general administration. 

Under roads and buildings steady progress has been made. 
Eight miles of new cart-roads, three miles of new bridle-paths, four 
new quarters for the controlling staff and 15 for the subordinate 
8 tuff were constructed. This is an important woilc, as it is now 
well recognized that much better protection and supervision of 
the forests is given where suitable quarters are available for 
the use of the establishment, and the importance of good comi 
munications is well known. 


Berar does not appear to be very much troubled with forest 
offences. There were 757 oases all told, with only 06 cases of 
illegal grazing. There were no malicious. cases of fires, although 
exporters of forest produce appear to be careless, as they were 
the cadse of tight fires extending over 5847 acres, and in the 
previous year of 20 fires extending over 11,092 acres. This is a 
matter which the Department should be able to put a stop to 
entirely by stricter supervision and imposing heavy penalties for 
disobedience to comply with rules. 

About 88 per cent, of the total area of forests is under fire 
protection, which probably includes most of class A. The cost of 
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fire protection is ROO per square mile, and only 1*3 per cent 
of fire protected areas were burnt. 

Advantage was taken of the seeding of bamboo in the Wun 
district, and two tons of seed were collected and sown in all 
divisions. Other species sown were Terminalia ckrbula , Ualber - 
gia sissoo, 8a ntalum album and Babul. 

The year was unfavourable for lac culture. 

The drought of the preceding years caused considerable 
damage to vegetation. A large number of old pollaid teak trees 
occurring in well-defined belts dried up, which is a serious damage 
in places where there is insufficient advance growth to replace 
them. Young vigorous teak does not appear to ha\e suffered, 
and it is specially noted that Hardwickia binata a as unaffected 
by the drought. Owing to the desirability of utilising the dried 
up teak trees, felling in prescribed coupes were curtailed by 
12,202 acres. 

Teak has seeded very profusely, and it is hoped that this 
unusually heavy crop of seed will counterbalance to a certain 
extent the loss of growth caused by the drought. Bamboo has 
seeded in the Wun disrtict only, and as the seeding of bamboo 
is not general over Berar, this is probably normal and not the 
effect of drought. 

The country was restored again to its normal climatic 
conditions hy the break of the monsoon rains in August 1900. 
Owing to excellent cotton crops there was a large demand for 
fuel. This, combined with the improved condition of the country 
after the drought, resulted in a large increase of revenue under all 
heads, with the exception of grass and grazing. The decrease 
of revenue under these last beads is due to the mortality amongst 
cattle caused by the fodder famine. According to the depart- 
mental figures, it is ^Bti mated that about 539,903 cattle died 
as a result of the drought, which hAS reduced the average 
number grazed in previous years to about one-half. 

The total cash sales during the year amounted to 
Rs. 3,65,357 as follows : — 



Ba. 

Timber (chiefly teakl ... 

07,649 

Fuel ( „ babul) ... 

62,768 

Bamboos 

... 29,100 

Grass 

... 82,840 

Grazing 

... 1,20,766 

Minor produce 

,.. 22,126 


Total 


3,65,357 
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In addition to which forest produce to the value of 
Rs. 2,16,548 was disposed of as concessions. 

The gross revenue was Rs. 3,71,145 or Rs. 94 per square mile. 

The total expenditure was Rs. 2,38,03 1 or Rs. 60 „ „ „ 

(Rs. 20 Conservancy and Works.) 
(Rs. 40 „ Establishment) 

Net revenu^Rs. 1,33,114 or Rs. 34 per square mile. 

Mr. C. Bagshawe is to be congratulated on the successful 
manner in which he has guided the forestr administration of 
Berar through the last eight years, and his retirement deprives 
the Department of a most useful and capable Forest Officer. 


Forest Administration in Bengal during 1001-1908. 

Mr. J. H. Lace, who writes the report this year for the first 
time, has succeeded in producing an interesting account of the 
year's work in spite of the maximum limit of 20 pages within 
which the report had to be confined. 

Settlement is still in active progress in Chittagong, where 83 
square miles were added to the area of reserved forest, bringing the 
total area for the Presidency up to 5964 square miles. 160 square 
miles of protected forest were excluded, mostly in the Sundarhens 
and Palainau district, making the total forest ared borne on the 
books of the department about 13,500 square miles. 

The sum of Rs. 15,464 was spent on demarcation, most of the 
new work being done in Chittagong, where demarcation seems to 
be both difficult and expensive, as it was found necessary to incur 
an expenditure of Rs. 6310 in clearing 184 miles of boundary find 
10 feet wide, being equivalent to a rate of Rs. 34-4-8 per mile. 

No new working-plans were sanctioned during the year. 
Plans for 109 square miles were taken in hand, leaving a balance 
of 2477 square miles of reserved forests for whioh working-plans ( 
have yet to be prepared, somewhat less than half the total area q£ * 
reserved forests. 

Muoh attention was paid to the matter of communications, 
Rs. 22,874 being spent on the construction and up-keep of roads 
and paths, chiefly in Darjeeling and Binghbhum divisions, where 
dearly 40 miles of road were constructed. 

The Setikhola wire rope-way was worked .successfully, and 
21,880 maunds of fuel passed over it during the year. The 
rope-way was unfortunately broken after the close of the year by 
the fail of a large tree, But has been re-erected with a shorter span 
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6f;8Q0 feet, -which has had the advantage of making it possible to 
considerably reduce the height of the despatching end of the wire 
above the cart-road from which all the fuel has to be curried. 

The erection of the Mtihaldaram rope- way was completed by 
Mr; C. G» Ihigers just before lie proceeded on transfer to the 
Andamans The average gradient of thin wire exceeds 15°, which 
is far too great to admit of free loads travelling down the wire 
safely and without jumping off. With the experience gained 
at Setikhola, the impossibility of working a stogie wire under 
these conditions should have been manifest from the first, and 
arrangements are now being made to check the velocity of the 
loads by the introduction of an endless guide-rojie, which it is 
hoped will liaxe the desired effect. 

A decided improvement took place in the protection of forests. 

The total number of new cases was 322 less than in the 
previous year : a decrease occurred under all main heads, that 
under *• Injury by fire” being 29 cases. 

The percentage of “ undetected cases ’ was 2 70, the majority 
of which were, as usual, cases of “ Injury by fire.” Compared with 
the previous year, there was a considerable decrease in the total 
number of cases in the Tista, Buxa and Sundarhans divisions, 
and an increase in the Darjeeling, Jalpaiguri, and Singhhhutn 
divisions. The decreases occurred chiefly under illicit felling and 
grazing, and in Buxa the decrease was helped by a marked and 
satisfactory falling-off in the number of fires. In the Darjeeling 
and Jalpaiguri .divisions the increase was principally under illicit 
grazing, and may have been in some measure due to the system of 
liberally rewarding members of the subordinate establishments for 
bringing offences to light. In Jalpaiguri the number of •* Other 
offences ” was double that of the previous year, and for the most 
part consisted of breaches of thd shooting and fishing rules. 
The increase in the Singbbhum Division occurred chiefly under 
illicit felling and fires. 

18. The total number of cases taken into court was 248, and 
the percentage of convictions obtained in cases decided was 87, 
as compared with 361 and 86 respectively, in 1900*01. 

The area over which special protection from fire was attempted 
was increased from 2120 to 2205 square miles. Of this area 
2125 square miles were successfully protected, the proportion of 
failure being 3 65 per cent, against 2*02 in the preceding year. 
The total area burnt was 80 square miles, against 43 square 
miles $& 1200-01. The total expenditure on areas attempted to 
be protected was Rs.13,273 or Rs.6-0-3 per square mile, the cost 
per square mile successfully protected being Its. 6-4-0 as compared 
with Hs. 0-15*0 in 1200-01. 
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The expenditure on artificial nqiroduction was Rs. 8fi49 and 
the operations comprised the addition of 420 acres to the ate* 
under aitifioial reproduction. The Conservator, however, seems to 
he of the opinion that but slight reliance must be given to 
artificial reproduction, and that with judicious treatment natural 
reproduction will do all we require He says : — 

** During the short time the Conservator has been in charge 
Of the Circle, and in the Province, he has been able to inspect a 
considerable area of the forests in Singhbhum, the Terai, the 
Duars and the Hills, and be has been much struck by the general 
adequacy of natural reproduction of the more valuable species, 
and by the insufficient steps that have been taken to assist that 
reproduction in the Terai, the Duars, and Bal areas situated in 
the lower hills. The benefit that the forests derive from fire- 
protection is most marked. The sal is resuming the area it 
undoubtedly once occupied in the Darjeeling Terai, thanks to 
fire-protection which, added to the absence of frost, has also 
enabled a rapid Btocking-up of savannahs in a manner that is 
never attained* in forests north of Bengal. In the Buxa Division 
there are large areas of whst must have been once fine forests 
of DaLhergia sinBOO, but which owing to constant firing have 
been reduced to a sea of grass and scattered trees. The manned 
in which this species is repioducing itself in those portions 
of the areas over which protection from fire has been successful 
shows that it only requires fire to be kept out of such arena 
in order to create forest which would be as valuable as those 
of sal M uch money has been spent in the |iast on the artificial 
cultivation of species foreign to the whole or certain portions of 
the country and with very poor results. With a multitude of 
indigenous species in the forests producing excellent timber, fuel 
and even rubber, it will be well for the Department to diiect most 
attention to the encouragement of the valuable native specie* 
and to Bpend money on such woi k rather than on the cultivation 
Of exotics." 

The revenue and expenditure of the year compare as below 
with those of the preceding year, and the averages of the previous 
five years : — ' 
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The net income of the forest year under report was 46-84 
per cent and the expenditure 63 16 pqjr cent, of the gross 
revenue, as compared with 53-21 per cent and 46 79 per ceut. 
in the previous year. The figures, however, for 1901-02 do not 
represent the true results of the working of the year, as the 
charges include an extraordinary payment of Rs.77,578 to the 
finja of Porahat, on account of the profits of the working of the 
Porahat forests during the five years ending 31st March 1 R01. 
The revenue has only once before been exceeded, viz , in 1896-97, 
when it was Rs. 13,45,982, and after making allowance fortjie 
disbursement noted above, the true financial results of the year's 
working show a surplus of Ks. 6,86,729, which is the highest 
on record. 


Ctyloa Forest Bepoit for 1901- 

Althotjgh the Ceylon report this year contains little which 
calls for special remark, it bears testimony to a*year's steady 
progress in developing the forest resources of the Island and in 
carrying out the investigations which are a necessary preliminary 
to placing the forests under systematic management. 

There are now 103 reserved forests, having a total area of 
713,413 acres. Additional areas anflbunting to 66,000 acres have 
been proposed for preservation, so that in time there will be over 
1200 square miles of reserved forest containing many valuable 
species of timber trees, of which the following are some of the more 
important. Diospyros ebenum, Ghloroxylon swietenia, Berrya 
Ammonilla, Mimusops hexandra, Vitex altissima, Alseodaphne 
semecarpifolia, Term in alia glabra, Bassia longi folia, Mesua ferrea, 
Pericopsis Mooniana,Vatica Roxbnrghiana, Vatica obscura, Michelia 
nilagirica, Doona seylanica, Doona Gardnerii, Doona trapezi folia, 
Galophyllum Walkereii, Dipterocarpus zeylanicus, Vateria 
acuminata, Azadirachta irdica, Palaquium grande, Gardenia 
aeylanica, Nepbelium longana,Homalium zeylamicum, Melia dubia, 
Eugenia Jambolana, Eugenia assimilis and Gorcinia ternaphylla. 
These areas are gradually being demarcated : during the year the 
sum of Rs.25,962 were spent on demsrcating boundaries and 
re-clearing lines. Demarcation work would appear to be expensive 
in Ceylon, as the average cost per mile of clearing 10 feet 
boundaries was Rs. 56}. while a 6 feet boundary cost Rs.21 to clear. 

Work in connection with working-plans was still confined to 
enumeration surveys and sample plots. Enumeration surveys 
were conducted over an area of 44,774 acres at an average cost of 
Bsj0*62 per acre. There are now 38 sample areas, varying in sice 
from 15 acres to } an acre, and of these a careful record is kept 
eaoh year. 

The subject of fire protection is dismissed in the report with 
.the remark that a good deal of damage was done. No details axe 
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given, nOr is any statement of fires to be found. This important 
matter evidently meets with scant attention in Ceylon. 

2863 forest offences were prosecuted and 161 were com- 
pounded, but of the cases taken into court, 2609 were reported 
from one district and consisted mainly of coses of illicit “ chena” 
cultivation ; it can therefore be said that there is very little forest 
crime, or at any rate very little is reported. During the year 
Rs.6000 was spent on roads and Rs.4600 on buildings, while 
produce to the value of Rs.1,74,000 was removed departments lly 
and Rs. 1,7 8, 000 by consumers, both amounts being considerably 
less than were obtained last year. 

The receipts for the year amounted to Rs 3,93,053 and the 
expenditure to Rs.2,8f),7;i2, ther resulting surplus of Rs. 1,06,321 
being an improvement on the Rs 84,106 of the previous year. 


Fomit Administration in S- S* tbs Nizam’s Dominions 
during 1900-1801. 

Hrs Hiobnkss the Nizam cannot be congratulated on the 
progress made in forest administration within his dominions 
during FbbH 1310. Mntters seem to be at a standstill, or rather 
progress is at a standstill, and forest growth is fast disappearing or 
at any rate deteriorating. The reason for this appears to be that 
His Highness and his councillors have not yet fully realised the 
damage which is being done to State property, and the serious 
results which must ensue at no distant date if a more decided 
policy is not adopted and vigorously enforced, even at the cost of 
some considerable reduction in revenue for the time being. One 
of the most valuable forest properties in India is being wantonly 
destroyed with little or no profit to the State. 

One reserve of about 185 square miles was sanctioned during 
the year, bringing the total area of reserves up to 5)80 Bquare 
miles. Proposals have been submitted for the reservation of 
4686 square miles, but these have all been returned un sanctioned 
because the areas had not been surveyed or mapped. The reason 
is excellent, but the failure of the department to survey and map 
the areas is dne to its being nnable to obtain sanction to the 
employment of either surveyors or draughtsmen. 

The condition of the open forest is especially unsatisfactory. 

. They are nominally in charge of the tahsildars, who are allowed 
no establishment for the protection and working of these' forests. 
Their interest in snch areas is consequently limited to obtaining 
what revenue they can from them. 

Little demarcation and survey work was done,' and- fto work 
whatever was done on communications. Sanction has .been 
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obtained to spend the paltry sum of Rs.1000 on roads during the 
eurrent year. This may be a beginning, bufrit is a very small one. 

In spite of the large amount of Illicit removal which admit- 
tedly goes on, only 12 new cases were taken into court and only 
six convictions were obtained throughout the whole year. Most 
of the forest crime was dealt with departmen tally ; 4440 cases 
were compounded for Rs.29,879, which shows that the department 
is unwilling to take its cases into court. Even though it is not 
easy to obtain convictions in court, it is probably better to send 
up the more serious cases to he dealt with by the magistrate, as the 
ordinary villager much prefers to pay the compounding fee when 
caught to being taken into court with all the accompanying worry 
and expense. 

Fire protection is attempted on a small scale : 217 square 
miles were protected out of 225 square miles attempted, the cost 
being Rs. 7-3-2 per square mile, or about j anna per acre 

Much space is devoted in the report to the difficulty 
experienced in controlling grazing The sum of Rq.34,000 was 
derived from grazing fees, which uxerages about 2 annas per head 
for horned cattle. Of this amount Ks 14,500 was obtained by 
sanctioning the right to collect glazing fees in ceitain unreserved 
lands. A further sum of Rs 11,500 was denved from the Bale of 
the right to collect grazing fees in Ptiklml Reserve, so that only 
Rs.8000 was derived from all the other areas Unless cattle 
grazed illicitly, the grazing over the other reserves woufd not 
appear to be very excessive. It is strongly recommended in the 
report that cattle should not he grazed free in unreserved lands, but 
this we believe is the custom more or less throughout India. We 
also understand it is usual throughout India to jiennit foreign cattle 
to graze free in KritiBh territory outside reserved areas. 

Financially the operations of the year were successful, the 
gross revenue being Ks.3,45.445 and the expenditure Rs.1.44,368, 
giving a surplus of Rs.2,01,076— a surplus which has only once 
been exceeded, but which is still capable of very great extension. 


VI.— EXTRACTS, NOTES AND QUERIES. 


Sports at tho Imperial Forest Sohocd, Dobra Du- 

The annual athletic sports were held on 15th and 1 6th October 
on the old parade ground in the presence of a large assemblage of 
the residents of Debra Dun. The proceedings were enlivened by 
the presence of the band of the 2nd P. W. 0. Ooorkhas, lent hy 
kind permission 'of Major Shakespeare and the officers of the 1st 
JJattalion, 
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In spite of the heaviness of the ground, which was against 
record breaking, the events were well contested, and both the 100 
yards and the hurdle race resulted in the closest of finishes. 

The following is a list of the winners of the different events:— 


(1) Throwing the Cricket Ball 

(H) Long Jump .. . . 

(3) Putting the Weight 

(4) lOt. Yaidu Flat Race 

(. r >) High Jump 

((i) iao YaidM Hurdle Race 

(7) Three-legged Race 

(tij Tent- pitching Competition . . 

(0) Half Mile Flat Race 

(10) Obstacle Race 

(J n Sen ants' Rice .. 

(12) Tug of War . , .. 

(13) Tennis Singles . . 

M4; Tennis Doubles .. 


Mahomed Hyat, B2\ yards. 

Gupta, l7'-6" 

Borges, 22'. 

Eagles. 

Chit Twe, fj'-l" 

Porter. 

Chengappa and Purushottam Rao. 
Littlewood, Eagles, Porter, Simp- 
son. 

Sitaram Puri. 

Sitarani Puri. 

G>an Singh. 

Seniors beat Juniors. 

Bama Iyengar. 

Chengappa and Wad. 


The Rapid Ageing and Tireproofing of Wood. 

Tue preservation of wood was formerly accomplished by 
(hying und covering it with coatings designed to prevent the 
euliatice of air and moisture. These have given place to numerous 
plans ior the introduction of antiseptic liquids. 

The decomposition of wood occurs soon after it is felled and 
exposed, whether in logs or pieces, to the air, moisture and 
variations of the temperature. It is also destroyed by being buried 
in the ground or imineised in water. Cut up in planks and dried 
in the open air it warps and cracks, causing considerable loss. At 
300 deg. C. all wood, dry or preserved by antiseptics, is carbonized 
without production of flume, but subjected to a red heat or 
to the action of a burning body, as in Are, the pieces of wood are 
completely destroyed, even if they are covered with a coating 
opposing to the lire a certain resistance. Whence the multitude 
of processes made use of for more than a century for increasing its 
durability. 

Let us consider in a few words what wood is, the properties 
of its principal components, and the causes of their rapid change. 

Wood is formed essentially of two different substances, one 
predominating, the ligneous, and the other liquid, the sap. 

1. The ligneous is formed of cellulose, that is, with 
reference to its elements, of carbon, oxygen and hydrogen. This 
orgauic tissue constitutes the framework of the plant, in the 
form of vessels and fibres, which are covered with an agglutinant 
organic matter (vasculose, cutose, peotose, etc.) The principal 
cause of change of the ligneous is the great affinity of its carbon 
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for its oxygen, an affinity favoured by the change* of dryness and 
moisture, and finally resulting in the disorganization of the fibron* 
structure. The wood loses its power of resistance, the fibre is 
disintegrated and falls into a grayish powder. 

Pectose and pectic acid, in the state of pectate of lime, form 
a part of the organic cement which hinds together in bundles the 
cortical fibres of a great number of useful filamentous plants. 

Pectose, like cellulose, is insoluble in all neutral solutions, 
but it has the property of conversion under different influences 
into soluble gelatinous products. Submitted to the double action 
of heat and of acids, it is transformed into pectine, a neutral 
colourless body, soluble in water, then into pectic acid C 82 , 1I 48 , 
O a2 , and quite a series of bodies increasing in acidity in pro- 
portion as they recede from their origin. These bodies may be 
presented ill the following order : Parapeetine, metapectine or 
parapectinic acid, pectonic acid, pectic acid, parapeptic acid and 
metapeptic acid. 

2. The sap which fills the cellular cavities of the organic 
tissue is composed of a considerable quantity of wnter, holding in 
solution mineral and organic substances (nitrogenized, fatty and 
sugared!. The sap passes by enriosemose, and not by capillarity, 
from the soil into the roots; then circulates through the different 
parts of the plant, conveying Various dissolved mineral substances 
such as are found in the ashes. This liquid, therefore, is one of 
the essential causes of the vitality of the wood. After it is cut 
down, the sap, undergoing the affinity of its carbon for oxygen 
and of its nitrogen for hydrogen, becomes a favourable medium and 
an aliment for the nourishment of worms and for the development 
of cryptogamic germs— -additional and powerful causes of the 
changeableness of wood. 

The sappy liquid represents a weight varying from 18 per 
cent, in the yoke-elm to 60 jter cent, in the poplar. 

Not only are the chemical and physiological causes of the 
changes of wood now understood, but a remedy has been found for 
the evil# It has been known for a long time that a dry vood is 
much less subject to decmn|x>sition than a moist wood still 
impregnated with sup. This observation has led to submitting 
the wood before its employment either to natural or to artificial 
and rapid desiccation. 

Until within the last few yen rs the first method, the most 
simple. thit of exposure to the air fora time, afforded good results, 
but the natural drying, which requires a good deal of time, 
especially for hard species and for considerable thicknesses, 
necessitates a very large surface for piling wood and the loss by 
waste proceed! rg from splits at the extremities increases the price 
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of dry wood. This explains the numberless methods for obtaining 
the. rapid drying of the wood under the best possible condi- 
tions. 

To describe all the processes would take us too fur from tbe 
jmrtn of tbe subject which we have in . view. Paulet describes 
173 methods, most of which have been patented, and which may 
be distributed iu the three following groups: — 

1. By natural infiltration or displacement applicable to 
standing wood or thut recently cut down. 

22. By pressure iu the open air, applicable to wood in bark ; 
or by pressure in au iuclosure, applicable to dry wood. 

3. By su)ierficial application of antiseptic agents (by 
carbonization, immersion and coating; useful for all kinds. 

Before considering the ingenious Nodon and Bretonn^au 
process for the rapid ageing and fLreproofiug of wood, we will 
rapidly analyze the principal methods which have afforded 
material results. 

In the first group may be mentioned rafting, which consists in 
immersing the pieces in water. This allows of drying the wood 
more rapidly, for tbe sap having been partially driven out by the 
water, which has replaced it, this will evaporate more readily than 
the sap. For instance, oak for flooring, which would require two 
years of drying in the open air, may be dried iu four months after 
having been subjected to tbe action of the water. 

Wood is immersed in a stream or basin for three or four 
mouths. If the circumstances allow of raising the temperature 
of the water to 30 deg. C., the time of operation may be leduced 
to fifteen or twenty days. 

Steam also afforded good results so far ns the drying is 
concerned, but unfortunately the fibre is in part alt «cked and the 
wood is much less tenacious. 

In the Leclerc process the operation is conducted by steam, 
followed by dryiug in a current of warm air. The wood is 
arranged in n close chamber of masonry and tbe steam, strongly 
distended, is brought in for forty-eight hours by perforated pipes. 
Under the action of the condensed water a part of the sap comes 
from tbe oells of the wood, and the other part is coagulated. 
Thus the result is not compete. 

The wood is afterward dried by causing a current of warm 
air (30 to 35 deg. C, ' to circulate in the same chamber, which 
requires a fortnight for planks of ordinary thick.iess. The wood 
is piled Jipofi the open work floor of the chamber, inclining it 
fluSeienftly to cause the sap to flow. Each piece is separated 
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from its neighbours, which allows tho air and steam to circulate 
freely over the whole surface. For drying, the warm air is 
introduced, at one time from above, at another from below, and 
alternately at one or the other extremity of the chamber. It is 
drawn in through the wood and drawn out by a ventilator working 
at the opposite extremity. 

•Boucherie*s processes, which belong to the first and second 
groups utilize at one time the vital osmatic force of growing 
trees ; at another the infiltration of a liquid, or the displacement 
of the sap by this liquid, on the tree recently felled. In the first 
case, one or two saw cuts are made at the base of the trunk or 
8e\eral quite deep holes. An earthen band or a strip of cloth 
smeared with rubber, is placed around the base and communicates 
by a tube with a small cask containing any antiseptic solution 
not too concentrated. 

The sap on rising in the tree draws with it the liquid, 
according to the diameter of the capillary vessels. The tree 
receives the poison as It receives the nututive element. 

In the second case, if the tree is felled, it is placed in a 
position slightly inclined, and a leather sack, as impermeable as 
possible, is attached to the trunk and put in communication with 
a reservoir 10 or 15 millimeters above. The results are quite 
noticeable, but the process is incomplete, the penetration being 
irregular, and the displacement of the sap almost nil m the heart 
of the wood. 

In the R“nard-Ferin infecting process, the piece of wood is 
saw'ed off at the two ends perpendicularly to its axis. One of the 
extremities is covered with a sack of mqiertneable canvas in 
which the solution is poured ; the other extremity is connected 
with a metallic leceiver, in which a vacuum is produced by the 
combustion of tow soaked with wood spirit, which completely 
closes the apparatus. 

The aspirator bring sfrom the capillary interstices the natural 
liquids which they contain. These nre replaced with the solution 
under atmospheric pressure. The operation is repeated two or 
three times. 

In general, the processes by pressure in an inclosure, belonging 
to the second group, are worked by means of cast-iron cylinders 
containing the pieces of wood. In many cases a vacuum is 
produced at the outset in the cylinder containing one or several 
pieces, then the liquid is introduced under pressure for several 
hours. 

A modification of the Bjucherie and the Benard-Ferin 
processes is the new process of Q, l^ehioda & Go.,— the injeotion 
of the wood in mass. The trunk or log is inclosed in a 
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kind of cast-iron autoclave able to support a pressure of 1 50 
atmospheres. The liquid is injected by a pipe under a pressure 
which is gradually increased for a quarter of an hour in the 
case of Bpruce up to 100 atmospheres. The wood is surrounded 
by the liquid, which is kept at the same pressure as that 
entering. According to the inventor the fibres of the wood 
would offer no resistance under this process. The liquid entering 
would act like steam in the Gifford injector. But, in our opinion, 
the liquid submitted to so strong a pressure would seek to pass 
out by the shortest path, and the wood would therefore be 
penetrated irregularly. 

When the object is to dry wood rapidly by this process, the 
treatment is effected simply with water : the sap, according to the 
inventors, would be expelled from pieces 10 by 10 centimeters, 
which would be dried in four days, the temperature of the air of 
the dryer being gradually raised to 90 deg. 0., the temperature at 
which charring commences on the fibre. As the apparatus used 
by Uebioda and Co. is more costly than that of the Boucher ie 
and Kenard-Perin processes, the results must be similar, the sap 
contained in the capillary vessels not having time to be 
completely displaced by the osmose necessary for this exchange 
of liquids. Under these conditions of rapid treatment, the osmose 
ceases in the heart of soft woods, and is slight in the whole mass 
of hard or resinous secies. 

The superficial carbonization, belonging to the third group, 
is valuable for hard woods uhich cannot be impregnated with 
antiseptic substances. This treatment is of more durable efficacy. 
The charring is produced by a flaming jet, which in the current 
of compressed air forms a kind of blow-pipe and causes a strong 
disengagement of heat. The flame draws out the water contained 
in the superficial layers, dries the fermentable portions, carbonizing 
completely the external part, and produces a torrified surface 
about half a millimeter thick, almost distilled and impregnated 
with the products of this distillation, which are empyreumatic 
creosoted substances. 

Drying with smoke, which is effected in a chamber of masonry 
heated by the combustion of moist sawdust, which yields a 
thick smoke, renders the wood useless for many industries, on 
account of its disagreeable oiour and the slight resistance of its 
fibres, which have undergone some change. 

In fine, of all these processes except that of Nodon and 
Bretonneau, which we will describe, none resolves in an entirely 
satisfactory manner the problem of the rapid drying of wood or 
the complete penetration of antiseptio or fireproofing products. 
Bapid ageing of wood by electricity of the different processes 
hitherto employed by Messrs. A. Nodon and A. Bretonneau, 
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preserving onljrthe best principles end inspired by the experiment of 
Daniel on the displacement oi a globule of mercury by the electric 
current, have succeeded in utilizing electricity for modifying the 
constituents of the sap. By that physical force which at times 
produoee such unexpected effects, they have intioduced ou the 
ligneous tissue a suitable saline solution, which, after rapid drying, 
secures for the wood resistance to putrifying agents. Daniel, in 
his interesting experiment, placed in a glass tube bent at its 
extremities and arranged horizontally, a globule of mercury 
immersed in acidulated water. He introduced the wire of a 
battery at one of the extremities of the tube, the other wire in 
the acidulated liquid at the opitosite extremity, and observed the 
movement of the globule of mercury, which was displaced from 
tbe positive to the negative }iole. 

After several years of study on the modifications of the vital 
jiarts of the wood and on the arrangements to be adopted and the 
choice of the baths for treating the wood, MM. Nodon and 
Bretonneau have been able, by placing the wood between two 
electrodes of lead, to finally resolve tbe difficult problem of the 
artificial ageing of wood and fibrous substances. The company 
which operates this important discovery bus erected a model 
factory at Aubervilliers. 

Tbe practical working of this process is quite simple. The 
apparatus serving for tbe electric treatment of the wood consists 
of vats of cement or wood rendered tight by a lead lining 
1| millimeters in thickness and isolated from tbe bottom 
electrically by porcelain. The dimensions are 6 metres and 12 
millimeters in length, 3 millimeters in width and 1 millimeter 
in depth. A copj>er coil, placed horizontally at the bottom of the 
vat, allows of heating the bath by means of steam brought in by 
a pipe, which is connected on tbe outside with tbe coil by joints, 
easily taken apart in such a way that tbe temperature of the saline 
solution can lie kept at about 35 deg. C. during the introduction 
and removal of the wood, and then isolating tbe coils and 
consequently the vat from the steam-pi^ie. 

Tbe wood to be placed in the vats is arranged on the outside 
on movable platforms, a kind of open work frame covered with 
lead from 1 to 2 millimeters in thickness, forming tbe first 
electrode. The logs may be treated before they are cut up, provided 
they are separated from the bark. The logs or planks are placed 
in piles on the platforms as nearly uniformly as possible, the 
different piles being of the same height, 0*70 at tbe maximum. 
The quantity, thus prepared, is raised on a turn-table by a 
windlass, tbe platforms having a series of books, allowing of their 
Meg suspended to an iron frame under the windlass. The wood 
It then brought over the vat and let down into it The upper 
fee of tbe wood is covered with tbe second electrode formed of 
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lend 1 millimeter in thickness, contained in a connected series of 
Hnmll porous vessels or compartments of wood } these are in size 
from 0'90 metre to V25 metres in length, from 0*75 metre to 
o*90 metre in width and 010 metre in height J closed at the lower 
part by felt between two pieces of canvas beaten down and 
fastened on the sides of the frame tinder wooden lath kept in 
place hy screws. Thus there is a receiver retaining the water that 
is poured in for assuring the proper contact of the wood and the 
lead, as well ns of the canvas and the felt, which serve as an 
intermediate vehicle for the different comj»nents of the sap 
exjielled from the wood during the operation. The lead of the 
different porous compartments is united and thus form* a continuous 
electrode, which is put in communication with one of the poles of 
the d\ namo, the other pole being connected with the lower electrode. 

The vat is then filled with the solution employed for the 
treatment of the wood. This may be antiseptic or formed of 
salts for rendering the wood uninflammable. That in use at 
Anhervilliers for the ageing of wood properly so called is a 
solution of crystallized magnesium sulphate (80 parts water, 
20 magnesium sulphate) heated to 85 degs. C. The wood is 
immersed in thia solution, emerging from the surface only a 
few centimeters (3 to 8 centimeters), the lower face of the 
upper piece of each of the piles of wood being always moistened 
by the solution. This bath may be used indefinitely, provided it 
is regenerated hy means of magnesium Riilphate according to the 
density of the liquid or the percentage of the salt. # About every 
month the hath is hrought to the boiling point in order to coagu- 
late and readily separate the organic matters proceeding from the 
wood. 

Before the solution of magnesium sulphate was employed, 
other baths were experimented with, which were abandoned on 
account of practical objections, such as the deposit of resinous 
matter on the surface of the wood, which had to be removed by 
scraping and washing, or on the fibre itself. Which too quickly 
dulled the tools employed in working the wood. 

In the treatment With the magnesium sulphate the continnons 
current employed is 110 volts, but instead of being directed 
through the wood always in the same direction, a change is made 
every hour or every two hours, or half the amount of electric 
horse-power necessary for the operation is passed from the top to 
the bottom, and then the other half from the bottom to the top* 

The duration of the treatment by electricity is proportioned 
to the electric resistance of the wood, which varies according to its 
nature, its thickness and its humidity. As In the processes by 
injection, the operation is the more prompt and complete, what- 
ever the species of wood, provided it has been recently out down, 
that is* if tbe sap has not undergone modification. 
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The ageing of wood by treatment in vats in completely termin- 
ated when six electric horse-power or about 4500 watt- hours 
have passed per cubic metre of wood. The time may vary from 
seven to fourteen hours, the intensity of the electric current being 
generally lcfrpt between four and six amperes, which is secured 
by increasing or diminishing the emergent part of the wood. 

Phenomena produced during the Electric Treatment 
According to Daniel's experiment, electricity produces in the 
cells of the wood movements of contraction and dilatation. 

1. A part of the magnesium sulphate of the solution 
employed penetrates by electro-capillarity into the cells which 
are more or less free from the sap. 

2. Under the influence of the electric current there is an 
osmotic exchange between the SAline substances of the sap and 
the magnesium sulphate. 

3. Electrolytic action on the ferments of decomposition 
and putrefaction contained in the wood. 

4. Finally, and the most important point, the simultaneous 
electrolysis of the organic salts contained in the sap and 
incrusting matters of the wood and the magnesium sulphate. 
The electricity facilitating the contact of the re-agents with the 
ligneous fibres, the salts and metallic oxide are deposited and 
united with this fibrous matter, and fabrics are mordanted by 
alum. The ligneous fibre containing the phosphates which 
contribute to this precipitation is thus united and protected 
from the action of the air : — 

By the reversal of the direction of the electric current the 
acids formed coagulate the albumen, the nitrognized matter 
being always accompanied with sulphur and phosphorus. The 
metal unites with these metalloids, and the phosphides and 
sulphides formed render the nitrogenized matter unfit for 
vegetable and animal life. 

There is therefore a formation in the mass of the wood, under 
the influence of the electrolysis, of new mineral compounds, stable 
and imputrescible, and this in a way much more complete than 
by any other process, preventing the ulterior development of the 
germs which cause the decomposition of the wood. 

The action of the electric current in the process of the ageing 
of wood is therefore very important. Investigation with the 
microscope and the results of anAlysis demonstrate the penetration 
of the elements of this salt in the fibrous matter to the heart of the 
wood. 

The different parts of the wood being of heterogeneous 
constitution, the proportions of the elements found by analysis vary 
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from one point to Another. The result* given ‘ below are the 
averages of analysis of samples taken from different parts of the 
same piece of wood. 

Ash obtained by incineration s oak not treated, 0*90 per 
cent.; oak treated with magnesium sulphate 0*90 per cent; gray 
poplar not treated, 0*28 per cent.; gray poplar treated with 
magnesium sulphate, 0*82 per cent. Ky analysis of the ash of the 
gray pflplar treated with magnesium sulphate, there are found 0 24 
per cent, of sulphuric acid, corresponding to 0*60 of crystallised 
magnesium sulphate ; 0*55 per cent, of magnesia, of which one 
part (0*10) coi responds to the 0*60 of the magnesium sulphate 
above, and the rest 0*45 per cent, is in the free state or combined 
with the organic acids of the wood. 

Drying of the treated wood. — After treatment, if the wood is 
in logs, it is cut up in timber, according to need. After it iq 
thoroughly soakea with water, it is left from 8 to 15 days under a 
shed for drying. For this purpose the pieces are piled on each 
ocher separated by two or more spruce laths, according to length, 
the thickness of the lath vnrying from 8 to 25 millimeters, 
according to the thickness of the pieces. 

If sufficient space is at disposal, the wood can be left to dry 
entirely in the open air ; still it undergoes the alternations of heat 
nnd cold and the irregularity of the action of the air. It seems, 
therefore, preferable, after a first drying without, to pile tbs! 
pieces in a chamber, where a current of heated air is kept ft* 
constant circulation from two to eight weeks, according to the 
thickness, at a temperature gradually increased to 35 deg. at 
40 deg. 0 1 he wood is then thoroughly dried and ready for use. 

Principal Advantages of the Artificial Ageing of Wood over 
tkr process of natin al drying. — If a piece of sent I iced wood and 
u piece of the same kind not heated and dried simply ‘in the open 
nir are compared under the microscope, it will be observed that? 
the cells of the former have undergone contraction. The entrance 
of the air will therefore be rendered more difficult. Then the 
original albumenoid matters no longer existing, the wood will .not 
be subjected to the influences of the hydrometric state of the air,' 
and may lie preserved without change, escaping putrefaction and 
the attack of insects. / 

These properties have been peered by tests of the resistance, 
showing an increase of the tenacity of the fibrous matter. 
Experiments made by the superintendents of wood mving in tb» 
raty ' of Haris hare attested oonduaivaly the penetration b* this 
preens*. Pavements of.sesilised be^ch an* pavement* of beeohr 
J J ersoeot* hare been kid ia tavern! quartets, particularly' 
at the Pate ftafart Martin. When t a ke n up seme time eiiifpt#!*.* 

w fiwh fl tn* m am meirtnam Wmtt th e n t h e jeedk &M mteC 
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By ageing the colour of tbe wood is not modified, end its 
sonorousness is increased to such no extent that it is now sought 
for by the makers of instruments of music. 

This process not only imparts to the wood the qualities that 
have been enumerated, but causes an important saving over the 
methods hitherto employed, especially over that of drying in the 
open air, in the diminution of the capital represented in the value 
Of the wood and in -the land occupied and in the prevention of 
waste. 

It is not only applicable to the rapid drying of wood, hut it 
allows of modifying the conditions of treatment, of increasing any 
one of the qualities pre\ lonaly cited, according to the kind of 
wood and the use to which it is to be applied ; it is to be observed 
that for wood of close fibre the phenomenon of endosmo6e is 
weaker than for wood of loose texture, while the phenomenon 
of exosmose still preserves its value. 

For instance, in Ageing wood in a hath of sodium phosphate 
and borate, the durability of the wood may he augmented. With 
the aid of zinc sulphnte a quantity of salt may he introduced in 
the fibre of the wood varying with the strength of the solution 
and the duration of the treatment. A resisting power will thus 
be imparted to the wood permitting its employment with success 
concurrently with creosoting for paving railway ties, draught 
vehicles, telegraph posts, and other purposes. 

Finally, by the electric treatment the un inflammability of 
wood may be increased by employing, for example, ammoniacal 
salts. 

FlRETROOriNG OF WOOD. 

Strictly speaking, it is impossible to render wood completely 
Incombustible, but an almost absolute immunity against the 
attacks of fire can be imparted. 

Gay-Lussac was one of the first to lay down the principal 
conditions indispensable for rendering organic matters in general 
and wood in particular uninflammable. 

1. During the whole duration of the action of the heat the 
fibres must be kept from contact with, the air which would cause 
combustion. The presence of borates, silicates, etc., imparts this 
property to organic bodies. 

2. Combustible gases, disengaged by the action of the heat, 
must be mingled in sufficient proportion with other gases difficult 
of combustion, in such a way that the disorganization of bodies by 
heat will be reduced to a simple ealoiUAtion without production of 
flame, gaits volatile or decomposable by heat and not cork 
bustible, like certain ammoniacal salts, afford excellent results, > 
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Numerous processes have been recommended -for combating 
the inflammability of organic tissues, some consisting in external 
applications, others in injection under a certain pressure of saline 
solutions. 

By simp1e # superfioia1 applications only illusory protection is 
attained, for these coverings, instead of fireproofing the objects 
on which they are applied, preserve them only for the moment 
from a slight flame. Resistance to the fire being of only short 
duration, these coatings scale off or are rapidly reduced to ashes, 
and the parts covered are again exposed. It often happens, too, 
that such coatings have disappeared before the occurrence of the 
fire, so that the so-called remedy becomes injurious from the falsa 
security occasioned. 

We will cite some formulas still recommended. They are 
applied : — 

1. By immersion or imbibition* 

2. By application of successive coats by means of a brush. 

1. For immersion or imbibition the following solution is 
advised : Ammonium phosphate 100 grammes ; boraeio acid 10 
grammes per litre, or ammonium sulphate 135 grammes; sodium 
borate 15 grammes, borAcic acid 5 grammes per litre. For each 
of these formulas two coats are necessary. 

2. For application with the brush the following compositions 
are the best. 

(n) Apply hot sodium silicate 100 grammes, Spanish white 
50 grammes, glue 100 grammes. 

(6) Apply rfbccessively and hot, for first application, water 
100 grammes ; aluminium sulphate 20 grammes : second applica- 
tion, water 100 grammes ; liquid sodium silicate 50 grammes. 

(c) First application, two coats hot ; water 100 grammes ; 
sodium silicate 50 grammes : second application, two coatings : 
boiling water 75 grammes, gelatine white 200 grammes; work up 
with asbestos 50 grammes, bora* 80 grammes and boracic acid 10 
grammes. 

Oil pAints rendered uninflammable by the addition of 
phosphate of ammonia and borax in the form of impalpable 
powders incorporated in the mass, mortar of plaster and asbestos 
and asbestos paint, are still employed for preserving temporarily 
from limited exposure to a fire. 

. In England, America and Paris attempts have been made to 
introduce under strong pressure, preserving solutions into fibrous 
substances. Even large establishments hav# been erected in 
different countries for this purpose. Unfortunately this pro c ess by 
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proasure It still at tended with the serious evil of introducing 
fireproofing products only in the outer part of tbs wood | the 
tolntion reaching . but a quite a limited depth. The prooeea 
consists in removing from the wood with t.he aid of steam under 
pressure, a pert of liquid products which it contains which excites 
a sort of distillation of the inflammable products, for which 
solution* are substituted, generally composed of ammoninm 
sulphate or phosphate, boracic acid or alkaline borate. 

The best result has been obtained by the electric penetration 
of the salts. In the Nodon and Bretonneau process fireproofing 
products have been introduced through the whole mass of the 
wood, and this in a way much more regular than by injection 
even under strong pressure. A power of resistance to the attacks 
of fire truly exceptional has been thus imparted. The quantity 
of fireproofing products depends on the concentration of the bath 
and the duration of treatment. 

It has been ascertained by experiment that wood is really 
uninflammable ; that is to say, that it resists for quite a long 
time a very high temperature, if it contains according to its 
nature, from 15 to 20 per cent of the salts employed. 

Fireproofing of Wood by Elecihicitf. 

The successive operations and the apparatus for incorporating 
the fireproofing Balts in the muss of the wood are nearly the 
same as those for the ageing of wood properly so-called. It is 
absolutely necessary for the treatment that the wood should be both 
green and not too hard. The jfftnetration of the salts being 
effected in great part by osmose, the sap is an important factor ; 
and a hard wood would be difficult for the introduction of n 
quantity of preserving substances. 

The vats employed are on the average 4 *50 metres long, 1 *50 
metres wide, and 0*70 metre deep. They may be of cement or of 
wood lined with lead, like thore used for ageing with magnesium 
sulphate, but the solution of ammoniacal salts is heated by a worm 
of hardened lead, instead wof copper, in which the steam circulates. 

At each of the extremities of the vat is a vertical partition of 
lead perforated with holes, forming a kind of reserioir, 0*25 metre 
wide by 1*50 metres long (the width of the vat), in which are 
poured the fireproofing salts necessary for maintaining the 
solution at saturation. 

The wobfl is piled upon the lower eleetrode to a height of 
0*15 metre to 0*20 metre at 'the maximum, and covered with 
porous vessels containing the second eleetrode. The fireproofing 
hath employed is a saturated solution at the tempemturc 
of 80 deg. €. of ordinary ammonium sulphate and ammonium 
borate. 
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The electromotive throe of thci il es ta Se owttrt utilised bught 
not to exceed 25 volte. The electricity peeece »to the Creed 
always in the same direction from below upward. 

According to numerous tests which hate fixed the constants 
of the electric treatment, the best results are obtained with an 
intensity not exceeding 12 to 16 empires per stem of woed ; that 
is to say, that the electric energy necessary is abont half an eleetno 
horse-power per store in treatment. 

The total duration of the operation is 48 hours, divided into 
two equal parts. At the end of the first period, the wood is 
reversed (turned upside down). The wood thus treated has 
absorbed from 15 to 20 per cent, of its weight of the salts of the 
bath. These salts penetrate to the heart of the cells and form 
a sheath around the fibre. If the wood after drying is submitted 
to the action of fire, the ammouincnl salts, which encompass the 
fibres, melt. On increase of the heat, the fibrous matter is 
cMihonized slowly and the gaseous products resulting from the 
decomposion of the salts prevent the ignition of the combustible 
products proceeding from the calcination of the fibre. In a word, 
the fire is limited to the points attacked and is not propagated to 
the neighbouring fibres. 

The official tests conducted at Paris by the fire department 
are conclusive On the application of the officials the inventors 
constructed a number of cubic boxes, 0 50 metre in size of spruce 
and poplar fireproofed plunks 26 millimeters in thickness ; the 
bottoms of the boxeB were perforated with five holes. One of the 
boxes was filled with a kilogramme of dry shavings, which, when 
set on fire, required five minutes for Consumption. A large 
amount of heat ym developed. After the combustion it was 
found that the outsiue walls of the box had remained cold, and 
that the inside had not been charred beyond the thickness of I 
millimeter. No point remained on fire and no part of the wood 
was separated under the influence of the extreme heat. 

The second box contained a double weight of shavings which 
were thirteen minutes in burning. When the combustion nps 
completed it was found that the interior of the box was red with 
heat, but without flame. 

The third experiment took place with a fireproofed box of 
white wood, iu which three kilos of Savings were burned. The 
test lasted for 80 minutes, the interior was ineandesoent and the 
wood charred for five or six millimeters in depth, while the 
exterior was simply heated. 

* » .. AflothCT ** *** a 8 P ruoe l*>x ndt fireproofed containing 

l kilogramme of shavings ended in three ^minutes in a small 

°°nflagTati«i, which hail to be eixtingnishbd with water. These 
iwilts are oondnsive. 
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A piece of fireproofed wood submitted to the action of the 
electric spark is simply carbonized at the parts of contact, while 
wood not treated bursts quickly into flam* 

The carious tests on the resistance of certain building 
materials to fire, conducted before the representatives of foreign 
fire departments, may also be cited. A square construction of 
cement was filled with 7 or 8 stores of wood moistened with 
petroleum. It was furnished on one of its sides with an iron 
door, on its second side with a door of wood fireproofed by this 
prooess, and on the third with a window of protected glass, that 
is, glass cast on metallic gauze. Wood piled up in this enclosure 
was set on fire and extinguished after the interior temperature had 
reached about 1 400 deg. The door of wood was consumed only 
after the lapse of one hour. 

The iron door was very quickly put out of shape and allowed 
such a quantity of heat to pass that ordinary boxes placed at a 
distance of three metres were consumed. 

This method of penetration furnishes complete security in 
Other extreme exposures. The wood designed to receive electric 
wires mny, by being previously fireproofed, avoid the serious 
accidents which frequently occur. 

Wood thus rendered incombustible is imputtescible, its 
tenacity is the greater, bqt it can be readily woiked. It can be 
glued perfectly and receive the painting or varnishing desired for 
preventing the penetratipn of ' the moisture of the air and 
avoiding completely the decomposition of the ainmoniacal salts. 

This new method of rendering wood incombustible, while 
materially augmenting its value, does not involve too large an 
expense. Experience, indeed, has shown that the cost of fireproof- 
ing by this process is less than that of other methods in use. and 
that the wood can be employed for numerous purposes, especially 
on war vessels, where metal has been hitherto used. — Translation 
in the Scientific American Svpplement from the Revue de Chimie 
Jndustrielle. 


V!I»— TIMBER AND PRODUCE TRADE. 


Otarofclll aal Sim’s Wood Oiroular. 

4 th November 1902. 

East Indian Teak. — The deliveries in October consist only of 
501 loads, against 1,416 loads In October, 19(Tl. For the last ten 
months they amount to 10,481 loads, again at 11,996 loads for tho 
same periods last year.- The market has been rather lifeless during 
the month, and it is difficult to get prices here, commensurate pfffc 
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those jastifled by the lack of Supplies at the shipping ports 
consequent on want of water. Some partial improvement, has 
been experienced in this latter respect according to recent reports. 
There has been a fair demand for planks at satisfactory rates. 

Rosewood, East India. — lAe present small demand is amply 
covered by existing stock. 

Satinwuod, East India.— plain wood is of slow sale, hot for 
finely-figured logs good prices ati obtainable. 

Ebony, East India —is in steady demand, provided tbe wood* 
is of fair sizes and in good condition. 


PlilCE CURRENT. 


Indian Teak, logs, per load 
m >* planks ,, 
Rosewood, per ton 
Subinwood, per s.ft. ... 
Ebony, per ton 


... 410 5* to £18 10s. 
... 413 5s. to 420. 

... 47 to 410 

... fid. to 12, i. 

.... 49 to 412 


2>Muy, lffott and Diokson, Limits*. 

Wood Market Report. 

London , 4th November 1902. 

Teak. -The landings in the docks in T.ondon during October 
consisted of 1,097 loads of logs and 171 loads of planks and 
scantlings, or a total of 1,268 loads, as against 1,034 loads for the 
corresponding month of last year. TheMiveries into consumption 
were 221 loads of logs and 302 lgaris of plan Its and scantlings— 
together 523 loads, as against 1,428 loads in October 1901. 

The dock stocks at date analyse as follows : — 

6,1*8 loads of logs, ss against 7 662 load* at the same date last ve if. 

8,034 „ planks „ 4,67ff 

— „ eiooka „ 90 „ „ „ 

Total 9,277 loads fl 12*236" ' „ „ „ 

The falling off in consumption shown by the above figures is 
a natural result of the enhanced prices to consumers— consequent 
on the restricted import. Shippers claim that tha arrivals from 
the forests are so short that the supply of European timber must 
fall short of next year's requirements for Europe. Dull trade is, 
meantime, strengthening consumers in bolding off purchasing i and 
the substitution In construction of oak and other hardwoods for teak 
is developing, and serving to check business in planks and converted 
mass. A veqr slow martlet may, therefore* be expected until time 
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shod whether the demand 4 
shippers nMjfiad iteeoveniei 
beyond this convenience can m 
high to tempt shippers to ml 
heforesaid to seek substitutes fc 
considerable part in forming a c 
will finally be masters of the pi 

October has been adisappMStteg month to the timber trade; 
no excuse as to holiday riulneMgMn now serve as a reason for the 
dragging consumption and mucE|fg) profitable trading. There is a 
disposition to shorten credit, anJQrepare for difficult times. The 
high rates demanded by sbippersJn so many maikets naturally 
limit forward buying: and this Mature, though adding to the 
genera] dnlness of business, is reallv a health v one— as tending to 
restrict unsound finance. 


rated the quantity which the 
(Apply. Shipments to Europe 
luroed by |ariees sufficiently 
Rhl efforts, and the tendency 
pin construction must play a 
si on as to Low far the shipper^ 
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The l&Mot "World is an Indian ?«••* and bow to otudy It 

By E. P. SrauuNji, K.L.S., F.E.S. 

(''ontinued from p. 13.; 

Pari V. 

The Order COLEOPTERA, 

These npi>ear to be wingless insects, but have really four 
pairs of wings. The upper pair, which are called the * elytra,* 
are hard and horny and shell like, fitting accurately together 
over the bark, thus protecting it and the lower wirigs, which 
are folded beneath them nnd are membranous. In the mouth 
mandibles are present, and the lower lip in divided along the 
middle. The metamorphosis is complete. The larva is grub- 
like, and changes to a pupa in which all the parts of the perfect 
insect aie distinguishable, but arqptitl white and soft. 

(Joleoptera are one of the largest and most important of the 
Orders of Insects as well as being one of the most injurious in the 
forest. Hoth larvae and imagoes bore into timber (and also into 
the roots) and lessen or destroy its value. They also girdle 
branches and kills them, feed upon and defoliate the leaves, and 
burrow into and destroy the seed. 

Beetles are chiefly distinguished from other insects by the 
solidity of their outer covering and by the peculiar nature of their 
first pair of wings, which are not used as instruments of flight, but 
merely serve to protect the hinder part of the body. Beetles are 
not found on the wing as much as other insects, and therefore, 
notwithstanding their enormous numbers, they are not met with so 
frequently as ants, bees, flies, etc. The number of species at’ 
present known is prohably about 150,000, and their habits are so 
varied that they can be found everywhere when looked for. The 
general form variee much from HnWpherioal to tanj^linear. The 
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bead 49 well developed, with a biting mouth ; comjiuund eyes are 
pieaemt, which are Lot uncommon^ .divided. Ocelli (simple eves) 
are rare. Antenna? eleven-jointed or with fewer joints. These 
better are variable in shape and importance in classification. 

When the elytra are shut up, tbojtoover the greater part of the 
meso- and meta-thorax, abdomenptnd the lower wings. At the top 
there is o triangular jiortioii called the scutellum, which forms the 
upper part of the meso-thorax ' itie elytra may leave a few of the 
lower segments of the body exposed. These elytra are of such 
importance to the beetle that thejy are even present in cases where 
there are no lower wingK. When this occurs they are often joined 
together down the central suturfe so ns to form one piece, though 
the line representing the junction is aluays prestnt. When a 
beetle flies, the elytra open slightly upwards, letting free the lower 
wings. In the common rose chafer (the green metallic looking fist 
beetle to be found upon roses), where the elytra are joined together 
they are merely lifteo up ; when the elytra are absent, as occurs in 
some beetles, there are no lower* wings present. The nervures or 
veins in the lower wing are broken up to allow of their heingfolded 
up under the wing covers. The number of tarsal joints present 
varies from 2 — 5. One may be hidden and is only seen on dissecting. 
For classification purposes only those visible are counted. Some 
of the tarsal joints inny he bi-lobed ; they are set with a spongy 
felt-work of hair to h*dp the insects to walk up on plants. Only 
5 — g segments of the abdomen are visible. There is often a 
considerable difference in the sexes amongst heetles. There may 
he either an increase in size of the antennas in the males or an 
enlargement of the interior tarsi ; occasionally the number of joints 
of the tarsi vary in the two. The only music produced is chirping 
or squeaking by rubbing two files together. Phosphoretic organs 
ant present in glow-worms and fire-flies* These consist of masses 
of cells connected with a fatty bfdy and are freely supplied with 
air. The light produced is caused by the oxidation of proteid 
matter. These organs are situated on the abdomen. The larva is 
grub-like, with a distinct head and jaws ; sometimes antennae and 
six legs are present. They have no special boring apparatus and 
the sexes are distinct. They usually feed at night and upon all 
sorts of substances. They ^are sometimes parasitic upon other 
animals, but this is not usual. The popa is quiescent atitf usually 
enclosed in a rough cocoon. The adult may live near the ooooon 
for some time after emergence without movement, whilst its outer 
layers of chitin are slowl y hardening (this will be found common 
amongst the bark borers, Scoiytida). The beetle when found in this 
condition under the bark is yellow or light brown in colour, 
changing to dark hrown or black before it filially emerges from the 
tram 

Coleoptera are ckissified according to the number of. fomal 
joints 4 $e*ent» into four great groups, and these groups ole again 
4i;ri(tal into sftries as follows i-v 
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Senes. LamelMwrma— Awtenwa* with the terminal 
joints brouter on on** udo so m» to foim h pi ne hr 
club, the leaves of which we movable. 

Senes, Adephaga or Caraboidea— Antennw filiform 

or nearly ho 

Series Clavieoroia — Aoteon® usually thickened at 
the tin 01 knobbed. 

Senes, Seri icoi m» — Antenna usually serrate along 
i their inner edge 
Het# romera — 3 at f 

and Slid pan. nf xiie faimlim Tenelirwnidir and Oaothands 

ha%e 5 ta.ul imnta .d , wlll oonaideml hel«. 
the thud pair have 4 | J 
onl> l 

( Senes, Ph^tophaga-Head not forming a 

Tetramera— 4 tarsal | definite pmlonged beak 
joints present on ttl I ( S^nes Rhynchophora— Head more or less 

lege, | piolonged in fiont to fminasnout or beak 

t ('outturn) 

Tnniera— 8 tarwil ( T j ltl f ttim | y Goccinellidir only will be considered 
joints piesent on all 4 j 
legs l 


Pent s m m e r a— ft 
tat ml joints piesent* 
upon all the legs. 


PENTAMMERA. 


5 tar ml joint a on all the feet. 


Lamellicohnu. 


Tarsi five-jointed ; antennae with the terminal joints, called 
lomtlltr , usually tluee m number (sometimes more*, broad et 
on one side, forming a club, the lenves of which are nwGSble, but 
m repose look like one piece, ns they are held close together. The 
families /'awihdw, Jvcmndce; and Scarabceidai are included 
heie ; the form of the leaves of the club of the antenam varies 
in shajie in these three families. The lame live in decaying 
vegetable matter, roofs, or dung. They have a horny heart, 
huge jaws and thiee pairs of tags, and are thick clumsy grabs 
with curved bodies, the last two segments being of larger siae 
than usual and often swollen out m a bag-like manner. 

Family Passalida. 

The upper lip is large and inohile and the mentnin is deeply 
cut out in the middle. The antenne curl upwards and tbe 
plates at the top ate thus brought together. These beetles tge 
usually shining black in colour and are abundent in decaying 
wood in tropical forests. The larvae appear to have only four Jegj% 
the first pair being short processes ufhieb are need to urediMlf 
sounds by scraping over striated snr faces on tbe neat §5K 
very little is at present known about these insects i$ r ladj*. 

Family Luoawidjc (S^A^Hero**)., 

Th. rtu beetles wre well known owing to tbe Mormon* bort* 
iwmrot, Am bora, are only gterity deeelopW mi 

«* Mrty iwmMt to ton mate beetle. %eri»> rtwUt s4t 
the mental* is net cleft. Tbe atftttotial eat' aMs fi ftt g* 
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con®, which it. rigid mud does not open avid dote. The mde ie 
nraally larger than the female. Five ventral abdominal tegmenta 
are visible* The larva has the last two tegmenta of ite body 
swollen up in a bag-like manner, and lives in decaying wood and 
roots, spending several years of its existence in tbit stage. The 
pnpal stage is a short one, hut the perfect insect may remain quies- 
cent some time after leaving the papa before it becomes active. 

In the outer Himalayas the mature beetles are to be found 
in June and July. It is probable that they issue irregularly 
during the summer months, as the writer has found fully-develofied 
larye just pupating and also mature beetles in July. Some 
years ago Lucan id larv© were reported as tnnnelling into grefln 
living oak trees in ftaini Tal. Owing to their queer swollen 
bag-like extremities it is extremely inprobable that these larvs 
are capable of tnnnelling into green hard wood. It is probable 
that if boring was done in hard oak timber, longicorn larvae were 
responsible, and the stag-beetles may have taken advantage of the 
galleries to lay their eggs in the ones whose edges were rotting 
and thus becoming softer. The writer has found numerous 
instances of decaying oak, etc., stumps being full of these larv© 
but no instance of hard green wood being infested. 

Family Scakabaids (Cbafrns). 

The leaflets of the antennae are fi eel y -movable plates, which 
dan be closed together at will by the insect. The number of 
visible ventral segments is usually six or at the sides seven, never 
five as in the last two families. The elytra generally leave one 
or two of the last segments of the body ex|>osed. The beetles 
of this family are bulky insects, having a powerful prothorax and 
front legs with flattened spiny tibia adapted for digging. Both 
larve and adults feed upon plants and dung. The family is an 
important one amongst insects. About 13,000 species are already 
known. At times the males are armed with horns of various 
shapes growing out of the head and prothorax. Several sub- 
families are distinguished. 

The Coprtie* or dung beetles live as larv© chiefly on the 
dung of the ungulate; they form the dung into balls, which thfy 
roll along by means of their hind legs or by pushing with the^r 
bead until they have reached a suitable place ; they then dig a 
hole and push the ball in and get in themselves and feed upon it. 
Later on they dig another bole, fill it with dang and lay theiT 
eggs in this and close np the Aperture. The young larva on 
batching out feeds upon the stove thus provided. They are thtt 
useful insects, as they act as scavengers. * 

The MdolorOkide* include the cock-chafers. The larva* of 
these beetles feed upon roots, often doing a great deal of damage 
whilst the beetles Hue upon leave* The larval life extend* often 
eyer. sevpral yeas* during which time the grab grows iu Mae ami 
jpeda? cgccHmsly , Iking underground and only >caminf. to tS» 
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surface at night. The pupal «tag* is wj ihort, hot the adujttoay 
remain a long time in the ground after feavibg the pupa before 
emerging fro™ tb * ioil * The $***** from ? the 

larger lamell® on the antenn® In India a species of cock-chafer, 
Melohrdha vulgaris, has been reported m doing immense damage 
in flower gardens, vegetable gardens, and tea gardens, where it w 
known as the ‘ white grub * This species does not, however, Appear 
to have been yet reported as causing injuiy In nurseries. Recently 
(July 1901 )larv® ofalarge species of cock-chafer were found by the 
writer seriously damaging voung deodar seedlings,, which had been 
planted in patches in the Bmhahr Division in the Punjab. The 
beds were riddled with holes, out of which portions of young green 
deodar seedlings were Reen protruding. Seedlings bitten off at their 
bases were also found lying on the bed withering up Three to 
four inches down m the soil large yellowish-white cock-chafer 
grubs were found. 

The Dynasties include the large bulky beetles whose males 
have enormous projections and horns on there heads and prothoraces, 
the iiRe of which is not at present understood Members of the 
family are common in India The large Goliath beetle (Otycfes 
rhinoceros) also called the Rhinoceros beetle, belongs to the 
Di/nastides. It lives in cocoanut palms, and injures them by cutting 
holes in the developing shoots and burrowing downwardB This 
in wet has proved excessively destructive in Kanara and the Madras 
Presidency. Its larvae are to be found in heaps of rotting vegetable 
matter. Such heaps should never be allowed to accumulate in the 
neighbourhood of the cocoanut treeB. 

The Ctiontides include the rose-chafese, the small, brightly- 
often metallic-coloured beetles which are to be found upon rose 
bushes. 

Adephaga oh Caraboidea 

Tarsi five-jointed, antennae filiform or nearly so. Mouth parts 
highly devoloped with slender projecting mandibles; ventral 
segments of abdomen visible usually five in numbrr. Active,, slim 
dark-coloured beetles, wi',b long powerful legs, all of whom, includ- 
ing their larv®, are carnivorous. The Uarvw are usually dark- 
coloured. with a group of ocelli on each tide mid with well developed 
legs each with two claws, only one olaw is present in all q&tr 
coleopterous larve. 

Family Gioindblid* (Tram Bnrru®> 

Bright-coloured 'beetles with htfge eye* and with &e*lygp*Us 
(lower part offfoat of the head) extending laterally lit front ojMA 
insertion of the antefcn*, the latter beiasf ttttpfctt# stfiMi » Wife 
mandibles aft largdand are set vertwaHy IlSftd dtlSSnalblle. 
Tha’ftytmwm often spott ed . 

Ah bnit bndftiei some >ei the- i^ardiltea eWd 

iinH«NawX«kMia*. ** 

Tin famiBwnte <fn*W )pMWi> afhwA UfrHto&td f Sk 
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their prey. A species named CicinMa punctata has been reported 
as destructive to the rice sapper, Lcptvcorica acuta, a destructive 
pest in the rice fields. Inveatigietfon will doubtless show that 
Bpecies exist of use in keeping down forest pests. 

Family Cakabip^ (GRorND Rrktles). 

These beetles resemble the Cicindelidcc , but the mandibles are 
set horizontally. They are usually blue or black in colour and are 
carnivorous in their habits. A species named Calo*oma oriiutaU 
attacks and preys upon the young of the locust Acridium 
pengrinam , destroying them in large numbers. Several dther 
species are very common in India. The writer noted that a large 
Carabid beetle with cream coloured blotches on its elytra feeds 
upon the larvee of the hawk moth PneudoepUinixdiaciatriga f which 
defoliate the teak in Berar during the rams. 

Note . — The water beetles, Oyticcidtr^ and the whirligigs, 
Oyrinidce , seen swimming in circles on the surface of pools and 
streams in the sunshine belong to this series, but are unim- 
portant. 

Clayicoknia. 

Tarsi nsrslly fi\ e-joiut id. Anterrae thicker at the tip or 
knobbed. All the parts of the insects in this group may vary, 
exceptions being numerous. 

Some of the insects of this series are kept by ants in their 
nests. 

Many flat clavicoms feed under hark on the sap of the tree, 
A species feeds in this way under the hark of sal trees and 
another is to be found amongst bark boring beetles under the hark 
of the bine pine ( Pinus rxcdfa). These beetles should not be 
confused with the true lurk-borers. 

Family Silphid* (Carrion Bkrtlrr.) 

Antennae clavate or at least flattened at the tips. In some 
forms the elytra cover the whole of the alfdomen : in others 
its tip is left uncovered. These beetles are as a rule car- 
rion-feeders. The genus Silpha has slightly clavate antennae, 
elytra covering the whole of the abdomen and the body of a flat 
ova) form. The larva; are broad and flattened and find their own 
food, that is, it is not stored up for them by the parent beetle 
Both larvsB and adults feed on dead animals. The burying beetles 
(Necropharvc) have markedly clavate antenna, elongate bodies 
and short elytra, usually coloured in red and blaok bends, leaving 
the hinder end of the hody uncovered. Several generally unite 
to trary small mammalia, etc., removing the earth below the 
carcase, in which they lay their eggs. The larvee are pale and 
large, possessing legs and eye- ; they feed upon the carrion buried 
by their parents. These beetles may be seen ia the forest At work 
in this way. 



1BE INSECT WOULD IN AN INDIAN SOKEtTF. 


•8 


Family Btaphylinidje (Uovu Bkrtles*. 

These beetles ere distinguished by the small size of the elytra ; 
the larger jiortion of the abdomen, which is very movable, is not 
covered by them, but is covered hy a thick layer of chitin on its 
dorsal surface. The hind wings are folded under the elytra. The 
body is elongate and antenna* filiform. The adult generally lives 
upou decaying plant and animal substances. The larv© are like 
those of Carabida , but hsve only a single claw on each foot. 
They hove two* jointed cerci at the end of their bodies. They 
feed either like the adults or are predaceous. Numerous mature 
beetle forms, believed to be predaceous, have recently been found* 
by the writer in the tunnels of hark or wood boring Scolytidce in 
deodar, spruce, and blue pine, etc , and it is probable that the 
family will be iound to be of considerable forest importance in 
this respect. 

Family Hlstekida. 

Compact beetles with hard integument, often shining, and 
short, bent antenusc ending in a compact club ; elytra leave two 
segments of the body exposed. Abdomen with five visible vential 
segments ; hind coxae are widely separated. 

These beetles are common in dung, in carcases, decaying fungi, 
etc., and bo me live under bark, these being often very flat insects. 
Some are smull cylinders, constructed for entering the burrows of 
insects boring into wood. It has been for some time believed, and 
the writer has been able to verify the fact in several instances 
quoted below, that these insects are predaceous and feed upon the 
larva? and adults of boring beetles. Borne live in ants’ nests, 
probably devouring the larva*. A few species live in company 
with Termites. 

From observations made during the last few yean the writer 
is of opinion that members of this family play an important part 
in keeping down the numbers of wood-boring and bark-boring 
beetles of the families Boetnckidm and SeofytidcB . Species of 
Histerids (Tcretiiot.omj) have been found in tne tunnels of the 
bostrichid wood-borers Sinorylon erumutm and S. anule , whilst 
numerous others have been found in the galleries of nentfy-* 
discovered hark-borerc of the genera Scaly t us, Polygraph#** 
UylttinvA, Tomtdus, etc.* 

Family Nitidulida* 

Antenne have a th lee-jointed club; all the eoxsa per 
separated, end each has an external prolongation j tgrsi five-jointed, 
w fourth joint being smaller than any of the ethers ; eb&eaM 
with five visible segments. The habits of these b eetles are eery 
varied ; some live under flowers, others in the berk m the sap at 
trees, others again in carcases. One larva pease much lots ijby 
hvmg ip the flower? of mustard /repel and prevents the Jm 

**Mi Uspurtavatel Kotos oa IumoU that sfieet Noraskry, Kun XikSO* 
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forming. It pupates in the ground. Another one feeds upon 
turnips. Many Indian forms will doubtless be found feeding upon 
the sap of trees on newly-cut stumps, etc., and should not be con- 
fused with bark and wood borers. 

Family Trogohitida. 

These beetles resemble the above family. Some are of fair 
siae. They are predaceous nnd destroy the larvae of other insects 
in large numbers. One species has been found predaceous upon 
bostrichid beetles which were attacking Termmalia tumentusa 
posts.* 

Family Dekmeotid^. 

Small beetles with elevate antennae and defiexed beads ; the 
surface of the body is covered over with small close-set hairs. 
The beetles and their larvae feed upon dead animal substances, 
such as skins, etc., and are often .very injurious to the latter. The 
larva and beetles issuing from a newly-shot skin that has been 
left nntended for a few days are Dermertidat and will not unlikely 
be the common Npecies DermesUs vuipinus. When full fed the 
larva hide themselves away, sometimes burrowing into bard 
wood. They do damage in museums and to stored hide goods, 
boots, etc. To protect saddlery, etc., when stored away, from 
such pests the articles should be placed in tin-lined boxes and 
plentifully besprinkled with napthaline before the case is sealed 
up. 

Sbkricoknia. 

Antenna usually serrate along their inner edge. Oth et 

characters may be variable. 

Family Bostiuchiile (Bark ind Wood Borers j. 

Antenna straight, often lamellate at the top. Tarsi five- 
jointed, but the first joint is very abort ; front co*a are prominent 
and contiguous and extend very little transversely ; five ventral 
abdominal segments are visible. The prothorax is often furnished 
in front with protuberances, and the elytra behind may be truncate 
and furnished with small spikes. The larva are white, have three 
pain of legs, and have the posterior part of the body incurved. 
These beetles attack dry wood in which they lay their eggs, thb 
larva' on hatching out also feeding u|»on the wood. The insects 
are at times present in such numbers that they entirely riddle and 
destroy the timber they infest. One or two members of the 
family have already proved to have a wide range in India, such, 
for instance, as several species of Sinoxptou in the wood of 
broad-leaved trees and of Oiiiodseaf in k^amboos. SimmpUi 
cramum end & anaU, both of which have a wide distribution 
in the country, do considerable damage to wood stacks in 
the Change Manga plantation, and these beetles will always 

^ ’ • Vida • Insect Lift in a fotstiatU* Bat* la tbs Zm Mm JWwtfwV X4L 
SXViU, No. 8. 
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have to bo footaMd with in feel *n d wood denote in Indio. 
The life-history of 8 . ewssum is as follows;— At Change Mongo 
tliia beetle makes its first appearance in the year about the 
beginning of April and borrows into the fiHsstt fuel stacks, con- 
sisting of the wood out over between the previous November 
to March ; this wood is collected and stacked open the 
adjacent compartment lines to allow the fuel to dry. Eggs are 
laid by the beetles, which hatch out into small white grubs 
within a few days The larvae feed entirely in the wood and take 
afiout biz weeks to become full fed. Beetles from these larvsB 
emerge from the wood in July and at once lay the eggs of 
another generation in suitable wood, these eggs giving rise to 
the second generation of the beetles in September-Oerober. These 
beetles hibernate as such in the wood through the winter. In 
warmer parts of the country there are probably at least three 
generations of this pest in the year. 8 l anale will attack dtier 
wood than its companion, and hns probably a greater number of 
life cycles in the yeaF. f 

Protection — Keep the coupes as clean as possible and remove 
all cut wood before April from the neighbourhood of the forest. 

Two species of Dinodnue^ Dinoderue piUfrone and D. 
minifies, a re common bamboo pests. They will not attack the 
green standing bamboo, hut as soon as it is felled, if unprotected, 
it will be riddled by the Dinoderue beetles. These borers act in 
much the same way a <3 already described above for the Sinoziffan 
and have several generations m the year, They are both widely 
distributed in the country, D minutue being practically 
cosmopolitan in tropical regions. 

Pi otection, — As soon as felled, bamboos — and this applies 
equally to poles— should he either kept under water for a few weeks 
or smoked so as to dry them quickly. 


Family Prim*. 

Tarsi five-jqjnted, the first joint not returned in sise, often 
longer than the second ; five visible ventral segments. The 
prothorax is often hood-like and often c ottered with rasp-Dk* 
projections, and there are several species the tfrAeriot end* of 
the body of which may be truncate.' Boring is done in both fhb 
ijrnb and beetle stages. Two sub-famiBte, the PUnidm and 'the 
Anohtidm, ate to* luded here. The PUfiid* 
destructive to dried animal matter 
The Anobiidm bote Into wood and i 
time in the adidt stage. Their krvmi 

UmIur%. Ttw abmot mwvil \ 
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generations in the year. To get rid of this destructive insect 
from a tobacco store, the only plan is to burn all infected stock 
and thoroughly cleanse out all goidowns. 

Family Malaoodbhmida. 

Beetles with very soft bodies nnd elytm ; the prothorar is 
generally broad and shield shafted, and the head may he hidden 
beneath it. The elytra are soft and leathery, and are not rigidly 
attached to the body. They do not meet in a hard and fast 
suture in the middle, anti often leave several body segments 
exposed. Eyes are large; seven visible ventral segments of the 
abdomen are present. The females are often wingless. The 
family includes the Lfimpyridrs or glow-worms and the fire-flies 
( Luciolu ) The larvse are supposed to be carnivorous, but little 
is known about them in India. The phosphorescent apparatus is 
placed ventrally at the posterior end of the abdomen. In the 
glow-worms the ? is wingless and her light is much more powerful 
than that of the male and may serve to attract him. In the 
fire-flies both males and females have wings ana the light is more 
powerful in the male than in the female. 

Family Glkrid^. 

This family contains beetles of varied form and colour. The 
anteun® are usually more or less club shaped at the tip and not at 
all serrate. The tarsi are five-jointed, but the basal joint of the 
hind tarsus is very short and the apices of joints two and four 
are nsually prolonged into membranous flaps. The insects have 
in some instances a superficial resemblance to small longicorn 
beetle ( Cerambycidas ). The Clerida ? aie exceedingly predaceous 
and their larv® are very active, being especially fond of wood and 
bark boring grubs. Observations have led the writer to form the 
opinion that members of the family are of the greatest service to 
the Forester in ludia owing to their predaceous habits. A species 
of clerue, probably closely Allied to the European CUrua f ormicariua i, 
is predaceous, both in its IatvaI and imago stages, upon 
various wood and bark boring beetles in the coniferous forests of 
the North-west Himalayas. The following is what is at present 
known upon the life-history ol this insect 4 : — 

The larva is an elongated, flat, pink-coloured grub with a 
brownish head, well-marked black mandibles, and the last segment 
of the body terminating in two small black processes or points. The 
beetle is an active bright-oolotired insect with an ant-lika blank 
head and prothorav, whilst the elytra .are rad at their bases nd 
black anteriorly, the black being crossed by two white wavy bands. 
The abdomen beneath is bright vermilion in oolour. Tbs inseat 
!■ half an inch in length. The beetles are to be found plentifully 
in June, July, either on the wing or runnning actively about on 

* See Departmental Notes on Insects that affect Forestry, No. t, p. 914. 
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the bark of coniferous trees (r1j»o oaks to a certain extent) such as 
deodar, spruce, bine pine, etc , searching for biirk beetles. As these 
latter emerge from, or settle upon, the bark of the trees, the Clerids 
seize and devour them, only the harder portion of the chitinous 
exterior being rejected. Inside the tree in the galleries made by 
the burk-boring beetles And their larvflB in the cambium And 
sapaood are to be found the pink larv® of this derid engaged 
in feeding upon the bark-borer grubs. It is probable that the 
predaceous beetle lays its eggs in the entrance holes of the boring 
beetles, and the young grubs on hatching qut find their way 
down the entrance tunnel into the egg And larvfi) galleries of the 
hark beetle. Ijnrv® of various sizes have been found in the tunnels 
between May and October, and it is not improbable that there me 
several life' cycles m the ye=tr overlapping each other, and that 
consequently the beetle is to he found on the wing in the forest 
during these months. The insect is polygamous and excessively 
voracious. The writer hAs observed it to feed upon one or 
more species of the genera Scolytv s, Polyqrtiphu* f Pityttyene*, 
To miens , By tastes, UhynchotuK , Dinpvs, and Platypus, all lmik 
or wood boring members of the families Scotytidue* and Plat y pod a*. 
All these latter beetles have been recently discovered in the 
North-west Himslayan forests and are new to science. They will 
be described shortly Inter on in this part 

The importance of the discovery of this Clerid is evident when 
it is remembered that L\ formicarius is known to he of the 
greatest importance in keeping down bark beetles in European 
continental forests. So great is the value attached to £he beetle 
that in 1892 a specialist was deputed from America to im{tort it 
into that country in the hopes of bringing down to normal 
proportions some devastating bark-boring beetle attacks. 

Family Elatkrid^j (Click Bebtlkr). 

Small beetles with a much sunk head and a square prothorax 
which finishes behind in two points, Legs bristly, abort, and very 
rigid. The prothorax is prolonged on the under side into a spine 
which fits into a pit in the mesothomx. This arrangement is to 
enable the insect to jump up into the air when on its rack and so 
turn over again. When the prothorax is ra sed, the spine is sup- 
ported against the edge of the depression, and on its being allowed 
suddenly to shoot back into the pit,, the insect strikes the groimd 
with considerable force and is thus jerked up into the air. Tlie 
click they make in this movement gives them their name of elfok- 

S heetles. The gruhs are called * wire * worms. They are long, win 
hnrd and consist of Lwelve segments with a {fattened My 
d and three pairs of legs. The head is dark brpwn and ‘the 
twelve remaining segments yellow to yellowish browp. They fan 
be distinguished from millipedes in possessing only three pairs 
of leg-, whereas the latter have two pairs of kgs on each segment 

* F«d> UapartWtttttei Rosas oa Instate width forestry. No. X K 
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Home members of this family are quite harmless, einoe they 
only devour decaying vegetable matter, either in humus or in the 
ratting substance of dying trees where they are often to be found. 
Many slat arid larvs, however, are destructive as root-feeders, and 
it is in the forest nursery and in areas sown or planted up in 
patches where trouble may be expected from these pests. The 
grabs are very active and destroy much more than thay actually 
devour, moving from plant to plant and cutting through the 
roots below the surface of the soil. In this way they may destroy 
whole lines oluoung plants in a nursery. The larva live for 
several years iPHte ground and probably feed during most of the 
time, growing to full size very quickly and spending the rest of 
the time as a full-grown grub. Though constituting a serious 
pest in European forests they ha/e not been repotted in this 
connection in India. Recently, however, the writer has found 
wire-worms present at the roots of young deodar plants which 
had been sown in patches and at those oi a dying young sweet 
chestnut which bad been impoited from England. In both cases, 
which occurred in the North-west Himalayan forests, an inspection 
of the roots showed that the dying condition of the young plants 
was probably due to the elater grubs. This family and the damage 
they are capable of doing should be home in mind when seedlings 
are seen to be dying in the nursery without any wsible cause to be 
seen above ground. 

Family Bitkbstidje. 

These beetles resemble the Elutrrida , but they have not the 
jumping apparatus, the pro- and meso-thoraz being fitmly united. 
The beetles are often very brilliantly coloured with metallic colours. 
The lower wings are often the same size as the elytra ; the anteome 
are typically serrate. The lar\» are soft and white with a horny 
head which is retractile, and an enormous prothoracic segment. 
They have no legs. The segments of the abdomen are much 
narrower than the prothorax, and by this these larvae can be 
always distinguished from Ion giooru ones, which they otherwise 
closely resemble. They usually live upon wood mid do damage 
by attacking newly felled timber, in which they hire large winding 
flat galleries. Healthy trees are generally safe from these attacks, 
but the moment a tree becomes sickly and weakened from any 
cause, boprestid beetles at oboe lay their eggs in the bark and 
the larvs bore into the wood. , These insects are numerous iu 
India, but little information has as yet been collected on their lifo- 
liietories. Most trees will be found to be subject to their attacks 
The larvs of a yet undescribed species are invariably presral 
in deodar bark, which has been attacked bj the bark-boring 
Sceiytids, and the rule applies to the spruce ettd blue pine. In 
each instance the buprestid cornea in later than the bark-bomr. * 
There So a small hnprtstid to be found commonly in the hreecbel 
of the sal, it taking about a year to pass through one life eytle* 
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How is it that the States have made more moral program in 
Forestry as a cause in ten years than India has dooe« or will do, 
in a century ? There are various reasons, but the fundamental 
one is that the President, Congress, and an increasing section of 
the people mean Forestry, whereas in India the progress of the 
Department has been a continual struggle with the people and 
otten with local Authorities The oilier important reason is that 
the people there are educated enough to conviction. 

I have been favoured with copies of Bul mnmm o*,33, and 34 
of the U. S. Department of Agriculture, and they have given me 
a pleasure which 1 wish to share with others. 


Bulletin No 32 is M Woi king Plan for Forest Lands near 
Pine Bluff Ai kmsns,” by F E Olmsted, Field Assistant, Burma 
of Forestry, published under the direction of tjhfford Piochot, 
Forester, home of us will remeniher Mr Olmsted's visit to this 
country, and the interest with wh'ch he studied our Ibrestiy. 
1 he ** Woi king Plan” is illustrated with 19 half-tone blocks from 
photographs of the forests concerned, and several diagrams It is 
not at all drawn up on the lines of Indian Plans, for it only 
on upies 48 pages royal octavo, but it npj lean* to be none the less 
n sound and practical plan. It is divided into two parts. Part I 
comprises a general description of the forest, the maikets, taxes, 
transport, lumbering, fires, gt using, etc , with short sylvicultural 
notes on the more important species These are, shortfeaf pine, 
loblolly pine, cow-oak, white-oak, sweet gum, wluteaiih, shag hark, 
hickory, holly, and hornbeam. The forest consists of pinendge, 
pine flats, and hardwood bottom, the two former coveting 86 per 
cent of the total area, which is about 100,000 acres unsurveyed, 
belonging to the Sawyer and Austin Lumber Co. The crop is 
mixed throughout, but in the pine lands the shortfeaf pine forms 
about 3 j per cent The loblolly forms only about 18 or 80 nor 
cent., and is held to he the principal species, the increase of winch 
is one of the objects in view. The shortfeaf at present fotohgn % 
slightly bigliet piiee, since it carries leas sapwood, hat the loblolly 
is faster growing, easier to regenerate, forms a denser and purer 
mass and consequently is a more profitable forest 


Part II discusses the question of yield. 
protection (which cannot be undertaken hU at once*, the 
returns, and the roles for management The method 
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the crop will be reedy for another selection in abont 43 .Tears, 
aud the interest on capital varies between 3£ and 9 per cent., 
according to the size, the prices assumed, and the stumpage value 
assigned to the cleared land. The refuse is to be burnt in order to 
give fires less chance of running through. 

Bulletin No. 33 is about the Western hemlock ( Tsvga, 
heterophylln) by E. T. Allen. This is a tree whose reputation has 
suffered by confusion with its Eastern namesake. It is found from 
Alaska, through Oregon, Montana, Washington, etc., to California. 
It is a large tree ap to 8 feet diameter and 250 feet high, and 
though rejected by lumbermen, fa quite fit to replace the various 
firs, spruces etc., that are now becoming *cnrce. It is indeed 
surreptitiously substituted for these by some few who have realised 
that the timber is good enough if its real name can be concealed. 
The Bulletin contains 23 excellent half-tones of th* tree in its 
native haants, Its wood, and its diseases. One of its great 
advantages is that white-ants do not touch it. Ccmparative tests 
were made with this object, and one reads with an inward chuckle 
that in the case of California redwood and Califorina white cedar 
that the 44 ants tried, but discontinued after slight effort. 1 ' It is 
said that Western hemlock is so distasteful to rodents that they 
will not attack corn-bins made of it. Casually it may he 
mentioned here that a solution of quinine is a cheap and 
effective caution to rats that are given to gnawing boxes, etc. 
They take one little chunk out, drop it at once, and make 
tracks. 

The bark is a valuable tanning material, and the tree has two 
distinct kinds of bark in different localities. Above 2000 feet 
it is rough and often two inches thick, while at lower elevations 
it is much thinner and smoother. A “ peeling crew* 1 consists of 
three men. The 44 faller” is a feller. The 44 fitter 11 trims off branches, 
rings the bark at intervals of four feel, and slits each section 
lengthways. The 44 spudder” peels the bark with a flattened bar, 
and spreads it on the ground, with the inner side, or flesh, up. 
After curing in the sun for five or ten days it is carefully piled, 
outside up, to season, which takes two or three months in dry 
weather. If left till winter it becomes covered with snow or ice, 
curls badly, and loses much of its value. The tanning is 10 per 
cent for Eastern and 10 per cent for Western hemlock bark, with of 
course variations. The 44 long cord*' of the East is 2240 lbs. In the 
West there is also a 44 short cord 11 of 9000 lbs. Stems are peeled 
up to 1 2 inches diameter. It takes 45 trees 18 inohes thick, 
II trass 30 inches thick, three trees 80 inches thick, and dK 
tree 50 inches thick to furnish the long cord* An acre of pure 
young second-growth hemlock may yield at 50 years two cords, 
at 60 years nine cords, and at 130 years 1 1 cords. 

Bulletin No. 34 is a very interesting one on the 14 History df 
the Lumber industry in the State of New York.** bv W. K. Fes, 
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with 80 more of the excellent half-tone pictures. The earliest 
settler was the first lumberman, but it is stated that the 
destruction of the forests is due to the farmers and their fires, 
rather than to the lumbermen, who do not intentionally burn 
forests. 

In 1614, when the £rnt houses were built, the Stnte of New 
Yoik was forest throughout, with the exception of a few cro|*s of 
the indigenous Six Nations, and a few small areas bnrnt by them 
for bunting. The principal species was white pine, a species 
averaging two to four feet diameter and 130 to 16& feet high, but 
known to reach 2.55 feet high and seven feet diameter. Other 
species Are the shortlenf (Virtus echinata » or Yellow Pine, the 
Norway pine, hemlock, spruce, balsam, white cedar, etc. In the 
town of Colchester there is a hemlock which was marked when it 
was bix inches thick, in 1 535 probably hy an Indian weapon. Two 
hundred and fifty-three annual rings lAter, it was biased by Jamea 
Cotkburn in 1788, and again in 1*16 by Christopher Tappen. 
Sawmills were established over a century before any existed in 
England. In the old conn tiy the early sawmills were deetroyed 
by mobs objecting to labour-saving machinery In 1623, nine 
years after the first house was built at New Amsterdam, three 
sawmills were erected there by the Dutch West India Company, 
who thus became the pioneers of lumbering as an industry. 
About the same time, perhaps a little earlier, some sawmills were 
erected at Fort Orange (Albany) and Andries Corstiaensen ran 
them Thenceforward mills and water-wheels multiplied rapidly. 
In a letter to the Lords of Trade, England, dated January 2nd, 1701, 
the Earl of Bellomont says “ they have got about *40 sawmills 
up in this Province (New York) which I hear rids more woods 
and destroys more timber than all the sawmills in New 
Hampshire.” There is a picture of one of these old mills. With 
a single upright saw attached directly to the pitman, and llftpt 
steady by side pressure from guide blocks. iMer the saw frftbie 
was invented for keeping the saw under tension. Even at the 
time of the Revolution there was a lumber trade wiih England, 
but even after that event four-fifths of the State was an 
unbroken wilderness. 


In 1626 the Arm* of Amsterdam carried a oon 
oak and hickory to Holland, and in 1675 fk$ Ca__ __ 
£400 worth of lumber to England. In 1296 Governor Doogjta 
reported that hp could “ send over boards of whet dimensions 
m please, 1 ' adding that 11 three-inch planks for the bettors* 
cost* me U shillings the hundred met* Theft* **• 
jiver-driving then. When the head two mm ftettf tong, the 
lumbermen simply up stick* and moved tbemiH. There wm 
timber thieves even in the eld days of plenty* Nathan Fftrd 
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unmet. They do not seem to hum eared mooli for either 
Mr. Fold or Mr. Wilkins. “ If so met hing is not done about thin 
business, great destruction will aria*' At example ought to be 
made, and this cannot he done without tending an crater from 
Fort Stanwix. They have got the timber so boldly that they my 
there is no law that can be executed upon them here " But in 
1770 Adolphus Benzel, son of Archbishop Kric Benzel, of Sweden, 
leas appointed Inspector of His Majesty's Woods and Forests at 
£300 per annum. 

As early ms 1700, Lord Bellomont recommended that each 
person who removed a tree should pay for planting four or live 
young trees, that no tree should be cut that is marked for the 
use Of the navy, and that no trees be cut but when the sap is in 
the root. 


The life was dangerous then as now.- The first deaths in 
a settlement were frequently those of men killed hy falling 
trees, crushed under loads, killed in sawmills, cut off In fires, 
or drowned while floating logs. “In May 1817 Aitemaa Shattuck 
wedfc into the woods to chop. While cutting off a log that 
had been partly split, his foot caught in the crack, and he hung 
for a long time suspended hy his foot and partly supported by 
one hand.** Despairing of iecei\ing aid, he finally unjointed his 
ankle with his pocket knife, made a crutch of a cipoked stick, 
and started for the bouse " Rafting only begnn about 1788. The 
rafts in 186.5 (when the author of the Bulletin, Mr Fox, was 
engaged in the trade) consisted of sections 16 feet square called 
“ platforms.” F*ve of these platforms side hy side, with three 
more 5 platform pieces following, formed a raft 46 feet wide and 
160 feet long and might contain 180,000 feet of lumber, board 
measure. The rafts would run 40 or 60 miles a day on oidinary 
floods and were tied up at night, generally near some town, 
village or tavern for company and amusement. Then if there 
were no genuine disputes to settle* there a ns always tlie question 
as to who was the best mao to be decided. 


In 1873 it appear! from the books of the Hudson River Boom 
Association that 1,069,000 standards, or 2 1 8, 800.00'* feet B. Ml 
were handled. t This was the highest point of the trade, and at 
that time lumbermen were not uniting below 12 inches dia m et er 
on the stqmp, or nothing lets tfakh “two-fag* ttoeS. fte 
“Mandari” leg Is 19 inches dfasphter at the sm^ll wnd and it 
mT long. Hence the logs then dtfmred ran about two toMm 
3*M«C % 2,000,000 top. ' InIWtto bates* ted fegMM 
ttfitek i quarter. 
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enrrent, and standing upright on a small log, with nothing to aid 
tliein hat a pike-pole or lever, they would guide their treacherous 
oraft as skilfully as an Indian his canoe. Many a good man met 
•his death in the cold white foaming rapids." 


<* Log-rules ” are contents tables for the sale of logs, and in 
the State two rules exist. Prior to 1 850, E. Doyle published one 
set and J. M Scribner another. Being practical rather than 
mathematical, these rules differ materially, on account of the 
different allowance made for kerf, slabs, waste, defects, etc. The 
Doyle rule is based on an arbitrary formula which is fairly correct 
for medium sized logs, but not for others. Starting with the 
usual 16-foot lengths he arrives at the number of feet board 
measure in a log of that length and of any diameter by deducting 
four inches from the diameter and then taking the square of the 
difference. For instance, for a log 1ft feet long and 20 inches 
diameter the formula is (20' - 4')* = 256 feet. A log 12 feet 
long and 20 inches diameter would be said to contain \ jf of 
256 feet and so on. Scribner went to work by plotting circular 
diagrams showing the number of square-edged boards in a 
log properly saun. From these diagrams the amount of lumber 
was computed for each diameter, after which a fixed percentage 
was deducted for imperfections. Both rules agree fairly for logs 
of 24 inches diameter, but for small logs Doyle’s figures are much 
below ScriMher’s, while for large logs the contrary is the case. As 
the majority of logs are small, and the sawmills, as purchaser*, 
naturally insist on Doyle’s rule, Scribner’s is now rarely used, and 
hs a matter of feet, with the usual more or less inferior class of 
timber, Doyle's is the more practically correct. The 11 standard 9 
w a log 13 feet long and 11* inches diameter at the small end. 
The method of comparison for logs of the same length (13 feet) 
is to divide the Bquare of the diameter of the log at the small 
end by the square of the diameter of the standard, that is 361. 
r fi. whether decimal or whole number, expresses the size 
of the log in terms of the “ standard 9 as unit. Five standards 
are considered equivalent to 1000 feet board measure. The 
standard, according to Doyle, contains 183 feet B. M., and 
according to Scribner, 195 feet But it is proved* by repeated tests 
that a sound straight standard log carefully sawn will yield 20C 
feet of straight edged boards, and this is the assumption of tto 
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Hunk, and fell the tree «o exactly that fn fklling it drive* the 
•take into the ground. This avoid* muoh breekige of young## 
trees. Those who trim off branches are called ** gutfcermen " 
those driving the teams u skidders.” The logs are rolled lath 
bugs tiers on the akidways ready to be leaded on sledges when 
the snow comes. Here the “ scaler ” and his assistant measure 
each fog inside the bark at both ends, enter it in a book, and 
stadip both ends with the owner's mark. The contractor who runs 
the camp and work is called a “jobber,” and the laying out of 
roads Is one of the most important things he has to attend to. 
A ** champion" sledge load may contain as much as 51)00 or 6000 
feet 

Then comes the river driving “ At 1 iroes, in some crooked 
rooky stream, a jam as formed, and thousands of logs are wedged 
fast in the channel, held back by some one log firmly braced 
against an impediment Then occurs a thrilliug scene, as the 
foreman calls for volunteers to break the jam There is always 
a prompt response. Two or more daring fellows, impelled by 
pridp in tbeir work, take their lives in their hands, and, with an 
axe and handspikes make their way over the treacherous logs to 
the head of the jam. Behind them are thousands of logs filling 
the angry stream from bank to bankf piled thickly to the bottom 
in all shapes, tossing, tumbling, and leaping in the air as the 
dammed up torrent forces them about in wild confusing. Beneath 
the men is the swaying, rocking, unstable mass, somewhere in 
the midst of which is the log which forms the key to the position. 
The balance of the crew of drivers gather on the bank below, 
where they watch with intense anxiety the men who have volun- 
teered to break the jam. They note every motion of the volun- 
teers as they eoolly and undauntedly proceed with their work. 
The critical moment is close at hand. There is a little more 
prying with the handspikes, a few more blows with the axe, and 
then midden ly the huge threatening mass begins to move. Above 
the sound of the foaming waters a warning shout goes up from the 
men standing on the bank, and then, leaping from log to log, as 
the jam breaks, the brave fellows reach the shore io safety amid 
the applauding cheers of their comrades ; or, it may be a cry of 
honor tweaks from the etew, one loses his foothold and disappears 
beneath the terrible grinding mass, crushed and torn to a mans 
eei sbte nc e of humaotty.” < 


In felling, the saw is now being large] 
ill trees are cdt close to tie groo 
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tfee timber by obennela. These mm mow 2PA billion t fcn 
Slates, of which l 2 am m New York State* M first popfor was- 
need, and forester* were pleased, far poplar IS a* otherwise useless 
weed Bat soon spruce also was attacked* sad pulp unfortunately 
prefers fine voang pole. The result is that, whereas the Old 
lumbermen took oat only the finest trees and did great damage 
now the new ones take everything, and leave black rain. To 
save transport, trees are peeled m the forest, and this Is called 
“ rowing * Ihe bark so left cannes great danger from Are. In 
1898 the total out in Adirondacks amounted to 444,084*207 feet, 
of which 529,281,918 feet aent into pulp. The lumber industry 
ofNewYoik attained its maximum before 1865. In 1880 the 
New lork mills turned out 1,1 48,22“, 000 feet B M.,not including 
laths, shingles and staves The Adirondacks and Gatakill mages 
are now almo-t exhausted, and the production is only about 240 
millions of feet of sawn stuff and 200 million feet of pulp. 
Another authont) places the total output of New York State aft 
about 9<)0 millions from all sources. Working Plans ate now 
coming in to save what is left of the situation, but the man who ill 
1799 advertised the half share in a sawmill has long since passed 
awa\, and so ha« his # inexhnu it title quantity of pine wood * Lftp 
ns look to the benm m our own eye An Administration that 
thinks all cultivable land ought to be cultivated can certainly not 
be said to possess the best vision possible. 

* F. 0LKADOW. 


II -CORRESPONDENCE. 

Th* SffMt ofVowt rina n Xawrt 

In the October number of the Indian Jtomder m short article 
Appeared on this subject, which is one, I think, which requires end 
will bear a great deal of investigation before it will be possible fce 
make any definite statement for or against it. That the mnthtr 
Is of very considerable importance is evidenced by the filet theMt 
is one which often comes up for discussion amongst Forect pUmgft 
And the views at present held by many me of ndiemetncqjfty 
opposite nature The letter in question dearly proves this h^fie 
the case, since the views of the author aa expressed them* a?Ct\t4 
obviou. oppoeition to th« opinion of the writer of the erti.ie^a 
' Fire Protection ift the Forest, of Lower TTnrtiw.* wtowh ~nfri~Wi i 
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time is mknovn* Were it in the pupil utege emongit the dead 
J eaves on the ground it would naturally suffer more severely than 
if in the egg stage in the case of an insect which lay its eggs on 
the twigs Just beneath the bnds high up on large trees, or of 
another which passes its pupal stage in an earthen cocoon seme 
inches down iu the soil. 

The 4 ‘ stage of its metamorphosis,** therefore, which an insect 
■nay be in nt any period is a very important point to bear in mind 
when a sickly tree or trees are being examined with a view to 
finding out the cause of disease, and 1 may here perhaps be allowed 
a abort digression under this head. 

It is a common thing in Indin— a very common thing— te 
attribute to drought or poor soil any sudden falling off in the 
quality of a forest, or the sickly appearance or death of trees, 
either singly or in patches. In the colder parts of the country 
frost is also brought in as a reason. It need hardly be said that 
fires are also a strong raison d'Slre on such occasions. That such 
are often the resultant causes of the death of trees I would be the 
last to deny, bat that such arguments can he invariably advanced 
as the reason per ae without farther investigation and closer 
observations than are usually made is open to considerable doubt 
That insects often play a very important part on such occasions 
numerous instances might be advanced. 1 will give two. 

Aphides (plant lice) and CoobuUb (scale insects) swarm over 
a tree at times in large numbers, feeding upon its sap by suction 
for several months together during the best part of the growing 
season, and multiplying at an incredible rate The enormous 
amount of sap lost by the trees results, more especially in the case 
of conifers, in a considerable thinning of *the foliage * if such a 
tree be examined in the late summer or autumn, it will be seen to 
be in a sickly and moribund condition. An examination, hpwever, 
shows no easily recognisable external evidence as to the reason for 
the sickliness or dying condition of the tree, since all the insects 
will have died off by then, and possibly only minute winter eggs, 
which will easily escape detection, will remain. It will perhaps he 
remembered that the past spring and summer has been a 
particularly hot and dry one and the cause of the sickliness of the 
trees will be attributed to drought. And yet this aune hot dry 
weather in the earlier part of the year was particularly favourable 
to the increase of the aphids or ooeosds, etc., enabling them to 
increase rapidly and undermine the health of the tree. The insect 
and not the drought is the primary cause of the condition qf the 

n Fkm we knotr, do serious injury iuh fore#, but it is important! 
to look further afield than the mere actual damage done to theorop 
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4* the tint*. In the fit* returns this is shown as an estimated lump 
•mb. This, however. It very often for from representing the rani 
injury done to the foieet. Many tree* in the area have their vitality 
reduced for a time owing to the bad scorching they have undergone. 
If left alone they will probably recover, and the tot incurred will 
only be represented by the loss of increment sustained daring the 
period the trees were recovering from the scorching. What, 
however, very often happens, and it is probably the rule and not 
the exception in coniferous forests, is that bark-boring insects make 
their appearance, settle on the tree in swarms, and borrow into the 
bast layer and oviposit. The larva? batching out from the eggs 
laid carry on the tunnelling operations in the bast, and the trees, 
which would probably otherwise have recovered from the effects of 
the fire, succumb, the direct cause of death being the bark beetles, 
the primary cause the fire. * My readers may perhaps be wondering 
whAt the above digression has to do with the question at issue in 
this letter, but I venture to think that it points a moral and one of 
some importance. Mot until we know fully the life histories of 
the more important of our forest insects, not until we know the 
chief and most serious insect enemies to which our most valuable 
timber trees* are subject, will it be possible for ns to definitely aay 
with any reliable certainty, except in the cases where absolute and 
uncontrovertible proof is forthcoming, which is not usually the 
case, that such and such trees have died from drought, poor soil, 
or fires, etc. The tendency to take the easier way out of the 
difficulty and to put on record statements, without' fall and 
exhaustive investigations into all sides of the question, 'is hardly 
consonant with a scientific training, and is, I think, to bt 
deprecated. 

The writer of the article under iwoly states that in his 
experience in Burma “ tbs visible insect life in a forest is much 
greater after the annual fires have taken place than before.** Net 
much importance can, I think, be attributed to this eireumstwnee* 
since the fire season closes with the bunt of the monsoon, and at 
that period of the year insect li$» appears in for greater numbers 
than at any other. , 

The writer continues s M Most insects adapt themselves to their 
surroundings and .manage to be in a place of safoty during 4be 
Mason of fires.” This would not be a comfortable form of doetriuc 
for the Forester could much real frith, he placed hit A dry hold 
weather followed by on, early hot one ftmerdlly result* had bad 
fire season. The same weather wttUfro sfotaibly fomr in o eoilifo 
a ndly p roductive of a large increase in aumbeti, since bow 
mdifiduals Are killed off ty tbfidmnpnadeeM. Lot wtemxakler 
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lor * moment the effrct of a Ire respectively on a -defoliating 
caterpillar and on the trees in a broad-leaved forest in such a year. 
Io the absence of a fire the insect will swarm in large numbers on 
the trees, Since the dry cold weather has .been particularly favour- 
able to it. Natural chet ks, such as attacks of parasitic insects, 
etc , do not really begin to prodnoe any sensible redaction in a 
pest until it has reached a fairly advanced stage in its growth, by 
which time a larger amount of damage to the leaf crop will have 
been done. On the other hand, should a severe fire run over the 
area, the chances are in favour of its completely*, or almost 
completely, freeing the area over which it spreads of the cater- 
pillars, whilst at the same time it will burn a portion at least of the 
leaf flush upon which they were feeding. Thus for the moment, 
provided the fire has not done more than scorch the trees, the 
damage done to the forest is the same as would have been effected 
by the caterpillars. The gain to the forest comes with the new 
flush of leaves. Had the insect developed unhindered with only 
its natural checks to cope with, a certain percentage would have 
reached the pupal and imago stages, eggs would have been laid, 
and a second generation of the insect would have appeared and 
eaten off the new flush. Th*» fire by clearing off aH the cater- 
pillars has prevented this, and probably saved the forest from 
further attack from this particular pest for some years to come. 

Fires therefore on occasions undoubtedly do good in a forest 
by killing off insect pests. 

Again, with reference to the adaptability of insects to their 
surroundings, it would not he possible, I think, for an insect, with 
parha^a three generations or life cycles between February or March 
and August to so modify its metamorphoses as to be always in the 
safest stage of its existence when a fire occurred, when it is 
considered that the latter might take place at any time between 
March and June, and that the whole of a life cycle of the insect 
will be passed through within 6 to 7 weeks. That insects, like 
other animals and plants, adapt themselves to their surroundings is 
of course well undentood, but theqe surroundings are ‘natural’ ones, 
amongst which they have gradually acquired their present forms 
and habits through innumerable generations of slight modifications. 
That such insects could have adapted themselves to anything so 
comparatively recent and fitful as the fire season in a forest ill 
India is out of the range of probability* 

In snpport of the theory that fires are not inimical to insect 
pests various insects are al laded to. The first mentioned are the 
Wall known, teak defoliators puera and Pyrautl* 

VtOfiJumsiUs. .The second number of Departmental Notes details 
what is known at present about the life-histories of these moths. 
From Burma we have not sufficient data at present on these life* 
histones to be able to make an^ definite statements upon the 

Note - Jn mo«t Indian forenti fires usually occur at a time wh*u the trees or* 
practically leafiest and when them are aafaisfaf teseoU <• wipe outr— Hen. Bo. 
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subject I am unable form any opinion about the * Hies f alluded 
to, as the species ore not mentioned and the “ milaung-hmct " is 
unknown to me under that name. The life-histories, however, Of 
many flies ( i.e . Dipteral are known to be so oompTex that It 
would not, 1 think, be possible to say what effect, if any, fires 
bAd upon them, it is possible that the larval stages of many are 
not pAssed in the forest at all. Little also is at present known 
about our Indian Cicadas (also alluded to by the writer) bnt some 
species of this family lay their eggs in incisions on the soft bark 
of twigs of trees, the y oung feeding upon the sap after emergence 
from the egg Such a mode of life passed high up in the tree 
would not lie parttoularlyjiarmed ny forest fires below, unless they 
were of such magnitude as to kill the tree. In the CAse of the 
Noctuid moth, whose larva is mentioned as defoliating the sal 
tree in the rains in the Dun forests, it is not improbable that 
the insect is in its pupal stage in an earthen cocoon in the gronnd 
or in the egg stage on the ) oung twigs of the tree during the fire 
season, in which case the insect would not be much affected save 
by very severe conflagrations. In this respect it is probable that 
many Noctuids are safer from vicissitudes of this nature than are 
many other forms of insect life. 

Summary —Summing up, 1 would say, therefore, that in the 
present state of our knowledge of the life-histones of insect pests 
in the forests of India, it is not pass* ble to put forward with any 
certainty statements as to whether fires are or are not beneficial ia 
minimizing attacks of insects. At the same time it isa fact that 
can hardly be disputed that at times a great deal of goocl is done-in 
a forest by an opportune fire in wiping completely out a serious 
attack of a pest, and in such cases it probably takes the insect 
some time to repopulate an area so denuded of its individuals. 

On the other hand, it is equally an undoubted foot that bad 
fires are often followed by severe attacks of bark-boring and wood- 
boring insects, which are ever on the look-out for trees reduced in 
vitality, This evil is perhaps greatest in coniferous forests, in 
which bad fires cannot be looked upon otherwise than as a most 
serious calamity. For example, whereas a fire might do the 
greatest good in a bhI forest by clearing off a baa caterpillar 
defoliating attack, without reducing the vitality of the trees to 
such an extent as to attract and invite a bark-borer attack, in the 
case of the coniferous forest matters are very different. Here, 
although the fire might put an end to the defoliating attack, the 
scorching of the trees And the stoppage of growth would eo tower 
their vitality os to make a bark boring beetle infestation an etaeet 
certainty. The above arguments Will, I think, show the Jmpeeri- 
bility of estimating the value of a forest fire, whether goed or 
bad, on insect attacks, until we have studied and found oat — 

(! ) The mere serious of |fc* insect pests slashing our fees! 
valuable tm*, 

>. snob. 



so 
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ft may be that at some futnre day, with the above knowledge 
to guide us, it may not be considered a heresy to suggest that in 
the ease of severe insect attacks in certain classes of forests the 
best remedy is u forest fire. 

E. P. Stebbing. 

Omm for Papor Kanufaotnn. 

Mr. G amble in a list of trees and shrubs in the Oanjam and 
Visagapatam districts, written some years ago, mentions a species 
of grass which he calls Andropogon involutua and which he 
mentions as being equal to the “Esparto ” grass as a’ material for 
paper manufacture. I have lately identified a grass in the 
Vitagapatam district with the bhabar grass of the Central and 
United Provinces. It bears the characteristic woolly base of the 
lachaamum anguati folium, and iB locally put to the same uses as 
the bhabar grass is by the natives of the United Provinces, vis.’, 
twisted into twine and rope for charpoys. One more use it is put 
toon the sea coast is the seaming of fishing boats and the making 
of the large fishing nets used in the Bea. What I should like to 
know is if Andropogon iuvo/utus is synonymous with hchoemum 
angustifolium or is it a separate species of grass altogether ? 

The local name of the grass 1 refer to is “ Kopiri,” or more 
correctty “ Kamkku kopiri,” because there is another called also 
“ Kopiri ” and more correctly “ Nunna kopiri,” which is probably 
Eriophorum comosum; and in a recent working-plan for a 
forest in the Godavery district, the W. P. O. referred to “ Kopiri ” 
grass there — which is evidently identical with the “ Kopiri ” of 
this (Vizagapatam) district— as Andropogon involutua. I there- 
fore feel rather doubtful about the identity of my grass and should 
like to have my doubts cleared. 

The Central Provinces seems to make a large revenue by its 
u Bhabar ” grass. There is a possibility of the Northern Ci rears 
districts of the Madras Presidency possessing great potentialities 
of revenue in regard to their u Kopiri ** grass. I request therefore 
that some of my brother officers in the Central Provinces will 
kindly give information in the Indian Fortattr that will help their 
brethren in this Presidency in their endeavours to work up the 
“ Kopiri ** grass for the Calcutta paper-mills. Information is 
solicited on the following points : — 

(1) Method and time of year of collection. 

(2) Cost of collection per maund (82 lbs ). 

(S) Method and means of transport and cost per maond, by 
road and rail separately, for a given distance. 

(4) How is the grass packed and transported ? Ia it com- 
pressed to reduce bulk ? 

This and any further infortnation which may appear helpful 
and necessary shall be most thankfully received. And as its 
publication in the Indian Forest*# is likely to benefit many more 
than myself, I request you will kindly undertake to publish the 
name in the Indian Forester. One more point I should like to 



fft>RK8t ADMINISTRATION IN URlTtSH «WI DURING 1900-01. 81 

notice is, if both the Eriophartm ormuman awd laehamnm, 
anuuhti folium lire sent to any paper-mi Up, and if the owt in each 
case be different, these different rates may be separately quoted. 

N v mra pat am ; G ***• W* Thomubon. 

30£/i November 1902. 

IV.-REVIEW8. 

Forest ▲imlaistrstioa la British India taring 1900-91. 

Thl review issued this year by Mr. Wioughton, Officiating 
Inspector^ General of Forests, is compiled on the same lines as in 
previous years, and i** an eloquent wit ness to the growing importance 
oi forest \voik in India and to the rapidly increasing value of the 
property which India possesses in her State forests. 

The aifn of reseived forests increased by 1170 square miles, 
of which the largest additions were made in Madras and Burma, 
the total area of reserved forests at the close of the year being 
88,140 square miles. Of this area IB, 80 > square miles are situated 
in the Central Provinces, 17,800 in Burma, 16,500 in Madras, 
and 13,707 in Bombay. 

Burma by adding 10,145 sqnare miles to the area of unclassed 
forests in the Southern Circle, i»* mainly responsible for the total 
increase of 10,909 square miles in the area of forest lands under 
the management of the department The Forest Department is 
now in charge of 208,369 square miles or 21*97 per ceut. of the 
whole area of India. 

4007 square miles were finally reserved during the year and 
at the settlement 1 338 square miles were taken in hand. Good 
progress, was made in the Punjab, Burma and Madras, while in the 
N.-W. P. *nd Bombay little now remains to be done. 

Under demarcation 5221 miles of boundary were newly 
cleared during the year, mainly in Madras, Bombay aud Burma, 
and 40,539 miles of boundary were re-cleared. The total cost of 
new work Amounted to Rs.60,921, varying from Ks.59*l per mile 
in the N.-W. P, to Ra.l*3 per mile in the Central Provinces. 
Repairs cost Rs.50,131 as compared with Rs.66,770 in the 
preceding year. 

The outturn pnder surveys was 4935 Muire miles at a cost,, of 
Rs. 4,48,803. The surveys were made obietfy < on the 4-inch toaj)e 
and the outturn snrpassed that of tlie previous year by about 300 
square miles, although the total expenditure incurred was 
considerably less. It is probable that the cost of these forest 
suiveys has now reached the lowest figure compatible with good 
work. It ii now propowd to pW» the wfede d* the forert 
nirveyi m Indie under one edroiDUtmtiro ofieer, iripn it ii hoped 
tl»t the ten-yeer programme, sHnctiewd hy the 0mnrmmv*ut of 
Iudl,l ' n ** oompleted e»r0or tli*n mm entfoipnted. 

The following itnlement %ompew. the ponWono f m* 
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Most progress war rondo in the Central Provinces and Madras, 
while most remains to be done in Burma, Assam, Madras and the 
Ontntl Provinces. In Bombay all working plans have to be 
submitted to the Local Oovernroeht throngh the Senior Conser- 
vator in order to secure uniformity— a measure which With 
id vantage might be adopted to Mfcdbas. 
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The total expenditure on roads amounted to Rs. 1,60,000, 
being an increase of Rs. 10,000 on the preceding year. The 
outturn of work was highest in the North-Western Provinces, 
Madras and Bengal, while Burma, the North-Western Provinces 
and Madras mainly contributed to the expenditure of Rs.2,71»0<i0 
on buildings. The following table shows the expenditure incurred 
under this head on each of the Provinces : — 
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Occurred in g,V . en HhoWi th « amount of crime which 

“, r . i ?, ? ch P rovinLti ‘ Altogether 52,311 offences oooormd 
for 3° 8 f ,a I ,ra8 . Rlone . is responsible for 22,130^5 Bombay 
There L • J?* v,n 6 only J 7,027 for tlve rest of India and Burma. 























The total area fire-protected ro-e from 32,737 to 33,906 square miles, owing to a considerable extension of 
fire-protection in Burma. Details are gi\en in the following table : — 



Goaxo Total 
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9o per cent. of the area was Buccesnfully r protected, the 
results being least satisfactory in Bunnn, where also the cost of 
protection whs greatest. The cost per square mile was Ik34 in 
Burma as compared with Ik4J in Bombay, the average throughout 
India being lk 12. 

The total grazing revenue was Rs.12.0fi, 713 or Rs.l ,54,257 
less than last year. Madras contributed no less than Its 4.79,0-15, 
Cential Piovinces Rs.2, 40,614 and Bombay, Rs.l, 92, 283. The 
area closed to all animals w ns 35,166 squaie miles and to biousers 
only 33.016 square miles. The closed areas were located 
principally in Ifcirma and Bengal, where 14,01)0 and 7 ,d()() square 
miles respectively were closed. The jjercentages of closed areas 
for the different presidencies weie— Bengal 18 per cent., Bombay 
15 per cent., and Madias 8 per cent. 

The amount of forest pioduce removed by Government 
agency, contrasted with the amounts removed by purchasers, 
were as follows:— 
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occurring mainly in Assam. The outturn of fuel remained the same as last year, but 8$ lakhs more ham boos 
were removed, the increase taking place chiefly in Bengal, Burma and the Central Provinces. Burma, the Central 
Provinces and Bombay are responsible for the decrease of JU. 6,67,00u in the value of minor produce extracted. 






fb* ^ngnem! result* •reaunimiiried'iw the following table :■ 


•8 FOftEST AJUtiJUSTRAWOtt IN BH1TBB INDIA OUHING 1900-01. 
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Burma still continues to contribute over 50 per cent, of the 
surplus followed by Bengal, Madias, the North-West Provinces 
and Bombay, each of which contributes about 6 lakhs. 

The following table is very instructive in showing the increase 
in foreot revenue and expenditure during the last quarter 
century : — 


Quinquennial periods 
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VI -EXTRACTS, NOTES AND QUERIES- 


The Institution of Civil Bnginaera on Forestry. 

The enclosed cutting from the Standard of the fith November 
1902, may interest your readers. It is a hopeful sign for forestry 
when the President of the Institution of Civil Engineers insists on 
the importance of the subject in his inaugural address, and gifea 
hiB opinion that, in spite of the extended use of iron %d 
?teel in construction and for railway sleepers, Engineers have caS 
to be uneasy about the supplies of timber and pit-props. 

Port Said, 20th November 1902. p. B. Manso*. 


The eighty-fourth session of this lastftntiqn was opened last 
night when the President (Mr. J. C Hawkihaw) delivered his 
*^ re J 8, There was a large attendance of members 
n .j Jkeir friends, The President, who was cordially reoeijrecL 
said .the century which had jnst closed would always be metnoiibiS' 
ftw the birth and growth to maturity, and, as boom might say, than 
tnourable old age, of traction by steam power on railways.' 
Par-reaohing as the results of this growth had been throughout 
jSZTV*' 1**' oountry Wald not have reaped so rich a harjre* 

N^und deeper doekt vttfc dwper eptreneee to them « 







90 THE INSTITUTION OF CIVIL ENOINUUtB ON FOBJWTKY, 


iron had token the place of timber in ' shipbuilding, so that the 
Use of iron had not only revolutionised shipbuilding, but had 
necessitated the rebuilding of our docks and harbours. The progress 
of the last century had been mainly due to the use which had 
been made of the metal, iron. In their enthusiasm for the great 
results achieved by this new material they might overlook what 
they had owed in the past and what they still would require in 
the future from an “old-world material,” timber. Engineers here 
could not do without timber, nor, indeed, without much timber, 
(or the last 30 years they had heard it styd in that room that steel 
would shortly be adopted in place of wood for sleepers; but 
although we could make our own steel, hut lmd to import our tim- 
ber sleeperR, this had not come to pass France had experience 
for years in iron and steel sleepers ; but few were laid in France, 
which, in spite of her well managed forests, had to im|iort sleepers. 
More metal sleepers are used in Germany, also a timber-importing 
country; but Germany used much wood still for sleepers. Metal 
sleepers were usf4 in South Africa, and together with native 
timber, in Australia, India, and South America. In Argentina, 
some of the iron sleepers had recently been replaced by native 
vood sleepers. The United States and Canada me wood only, 
and use wood more for sleepers in propoition to their railway 
mileage than any other country, 2500 to 3150 being laid to a mile 
in the former, and 2t»0U to a mile in the latter as compared with 
1760 tQ 2145 a mile in this country. The consumption of timber 
for sleepers increased yearly, and more are now laid to a mile than 
fortaerly, especially in the United States and Canada, hut there is 
a tendency to slightly reduce the number in the United States 
* and to increase it in this country. The increase in the use of 
oreosote prolonged the life, and so somewhat reduced consumption. 
Injkhis country we had less area under forest in proportion to our 
AMW than any other country in Europe except Portugal, and our 
timber imports were, in weight, more than half the totol timber 
imports of the timber-importing countries of Europe. In Europe 
there were only five countries which exported timber — Russia, 
Sweden, Austria-Hungary, Norway and Rou mania —and the 
amount exported by these five countries was nearly 2} million 
tous short of the total amount required in Europe. Germany 
with 26 per oent. of its Area under forest, and that admirably 
managed on scientific principles, against our 4 percent., imported 
nearly half as much as we da France, too, with 18 per oent! of 
its area under forest, and that scientifically managed a* ill 
Germany, import million tons of timber a year. Belgium, 
with 17 per oent. under forest, imported still more largely in 
v^lpe, though somewhat less in weight. Denmark, Italy, Spain, 
Holland, all import. Of the timber imported into this count!? 
|p 1899, more than nine-tenths in weight and nearly fouv-flftha 
in value was coniferous wood, which was grown in the temperate 
countries of the northern hemisphere, and this was the timber 
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wbtoh «n most large# con sinned in engineering Work. As 
Bur©]>e could fio* Supply its own wants, onr only other source Was 
Canada, Off which the United States was making increasing demands 
for timber, and .Canada itself, with its enormous resources in water- 
power, would soon be a large consmner of its own forest produce. In 
this country forestry was neglected. Germany and France had long 
applied science to the growing of timber, and to them We had to 
go to learn. Belgium had done likewise Even Spain, which had 
buffeted more than any country in Europe from the destruction 
of forests, had a Government Forest Department. Russia, Sweden, 
and A ustria-H nilgai v looked after their forests Denmark did 
much, Nora ay something, l ut not enough. Aw recently as 1890 
the Chief of the Forestry Dunoon of the United StateR Agricultural 
Depaitment said that the United States was the most backward of 
all civilised nations in lecogmwing the necessity of action with 
regard to forest lesources Happily a change had taken place in 
the last ten jears in the United States, and Gfeat Britain might 
now be regarded as the most brn kward of all civilised nations “in 
iccognising the necesnty of action witfi regard to forest 
resources ’ It was to he hoped that the labours of the 
Committee now sitting, which was appointed by the Board 
of Agncnlture this \ear to inquire into nnd ieport upon the 
pie^ent position and future piospects of forestry and the 
planting and management of woodland* in Great Britain, mould 
result in stepb being taken to remove this repioach. Deal 
timber would mean higher rents and higher wages to meet them. 
Why should we import nearh 100 million cubic feet of timber in 
pit- pi ops each year which we could grow ourselves ? Prop-wood did 
not take thiee or four generations to grow, like sawyers 1 wood. The 
Railway Companies were paitly to blame. They did little to help 
the buyers of home-grown timber, a ho had already begun to cany 
a hat they buy by steam traction on roads in consequence. The 
, Railway Companies took thousands of tons of unpaying dead 
weight from all parts of the countiy back to the collieries each 
) ear in the shape of empty coal wagons, many of which might 
go hack loaded with home-grown pit-props if the Companies 
would seek to encourage such traffic. 


VII.— TIMBER AND PRODUCE TRADE. 

Ofcwo&Ul wad Sim’a Circular. 

December 3rd, 1902. 

East Indian Teak. — The deliveries have improved during 
November, amounting to 1279 loads, against 1051 loads for 
NoveisbSfr 1901 . Fot* the eleven months the comparison shows 
* 1,780 fatfA* this jrear against 13.047 loads last. F^ee? lire ifl*o 
e point better than in October both for logs kttd plan 1 H, and 
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business generally more active, consumers recognising that there 
is no sign at present of relief from high prioes and tiring of their 
reoent waiting policy. The improved supply of water in the 
shipping rivers "Seems to be maintained, but the process of getting 
down and shipping supplies of fresh timber appears to be 
lengthy. 

Bosrwood, East India.— S tocks are quite sufficient to meet 
the current demand, which is small. 

Satinwood, East India.— F inely figured logs sell well, but 
plain wood is very quiet; stocks are, however, very moderate. 

Ebony, East India.— S izeable, good logB would realise fair 
prices. 

PRICE CURRENT . 


Indian Teak, logs, per load 
ft f , plank? „ 
Rosewood, per ton 
Satinwood, per s.ft. 

Ebony, per ton 


,.. £10 {Os to £18 10s. 
... £13 10s. to £20. 

... £7 to £10 

... 5d. to 1 2d. 

... £9 to £10 


2ta&y, ICott and Diokioa, Limited. 

Wood Market Report. 

London , 2 nd December 1902. 

Teak. — The landings in the docks in l^ondon during 
November consisted of 108 loads of logs and 285 loads of planks ana 
scantlings, or a total of 393 loads, as against 806 loads for the 
corresponding month of last year. The deliveries into consumption 
were 656 loads of logs and 492 loads of planks and scantlings— 
together 1148 loads — as against 978 loads in November, 1901. 

The dock stocks at date analyse as follows : — 

6635 loads of logs, m against 7606 loads at the same date last year. 

2887 „ planks „ 4369 „ „ „ 

— „ blocks „ 88 „ „ „ 

Total 8522 loads „ 12,068 „ „ „ 

The above figures go to strengthen the hands of shippers, 
who oontinue to be very reluctant to pledge thowohms to ship- 
ments of any extent — even against oners for next year’s arrival, 
both for logs and planks, of some to 30 per cent, increase on 
the prices ruling in the early port of the year. Business is 
difficult under these conditions, and there will be the tendency to 
shrinkage in demand under the pressure of high prwes. 

' Business during, November showed a somewhat better tpne 
ijtmn characterised the Antnmn months, bat shippers' rises 
generally continue to restrict forw s rd business. 
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rorat rim.* 

Damage thhoi’gh i.osn ok the roil* covering. 

So far rr I remember, the only occasion on which the daily 
press has done the Indian Forester the honour of quoting anything 
wan in the case of an article of a somewhat jtemicious nature in 
which the author advocated forest fires He did not specify the 
precise localities, conditions, and limitations under which a forest 
fire may be su|q>osed to be more or less beneficial. .The article was 
only quoted as bearing on the breeding of mosquitos, but the 
Revenue Officer and the public may seize on it as a warrant for 
disputing the need of anything so oppressive as fire protection in 
[lateral Hence 1 call it somewhat pernicious. The following 
translation of an article by M. Jacquot in the Revue dee Roux et 
Fat el* for I st J une 1 902 may be of use towards a study of the 
question, in any case it is worth preserving. This and the final 
paragraphs alone are mine. 


Dead Leaver. 


M. Berthelot, and more fully MM. Gauthier and Drouin, 
have proved that a fire, if sufficiently intense to decompose the 
humus and humic acid, thereby destroys the faculty they possessed 
of developing those most essential and scarce substances which 
contain nitrogen. Even if the fire does not destroy woody tissues 
it burns up the covering of dead leaves. M . Dltrie suspected 
what M. Coudon and especially M. E Gntndeau have proved. 
viz., that these dead leaves possess the precious faculty of 
absorbing nitrogen from the air . Since MM. Schlcesing and 
Muntz in 1877 discovered the nitromonad, the first becteiium 
whose powerful action on the chemical changes in the soil was 


* Brier translation of an article by II. Jaoauofc In the Revue dee Ezux et 
fbrke tot 1st June 1U0I, with remarks by FTsiaadow. 




94 


FORRHT FIRK8. 


proved, attention ha? been concentrated rather on ita agricnltural 
than on its forest utility. The researches of M. Henry therefore 
mark an important step in science. By his experiments in 1897 
the learned professor of the Ecole Forestiere proved that dead 
leaves may even double their original richness. 

The quantity of leaves produced annually on 1 hectare f2} 
acres* varies with the soil, climate, species, age, treatment, and 
density of the crop and the luxurinnce of the crowns. It may 
reach 12,000 kilogrammes (of 2£1hs.) of the living substance. 
The Bavarian stations have supplied some valuable figures, but 
these, as M. Henry remarks, are minima. 4 *They relate indeed 
to forests afflicted with rights to fodder. The impoverishment 
resulting from this detestable practice reacts fatally on the 
vegetation.” Other countiies supply similar proofs. Jaeger and 
Buro, working under the same conditions, arrived at the same 
results as Professor Ebermayer. But I>r. KruUch, examining soils 
that were not so impoverished, found weights one-fourth greater 
for spruce and one-seventh greater for Scotch pine The latter 
would have given figures as good as the spruce if the crop had 
been thinned so as to bring it under better conditions of light and 
air. “ On trees which are prospering in sufficient light and 
liberty the leaves are not only more numerous but largei than on 
trees growing on jtoor soil or in bad condition.” M. Huffel’s work 
44 Les Arbres et les Peuplements Forestiers” gives an account of 
the density of the German pine forests and shows the enormous 
increase of production which is obtained when these forests are 
treated by early and frequent thinnings. In Bavaria itself, under 
good cultural conditions, the dead covering has given figures 
considerably superior to those obtained when sweepings took place 
at six years’ intervals (weight of all organic debris fallen duiing 
six years and not yet decomposed j. 

Average weight of the covering. 


Forests. 

-- 

Oathkhkd OKS 
to BWK 

Annual 

' SOU. BITIIJBCT 
RP1NQ8. 

Sexennial 

Gathered off 
toil not thus 
impoverished. 

i 



Kilos. 

Kilos. 

Kilo*. 


Beech 

4f07 

8160 

10,417 


tpruce 

36H4 

9300 

18,867 


Scotch pine ... 

8706 

18 729 

18,279 



The researches of M. H*nry in the high forests and stored 
copiues of France confirm the above. Thus, in Lorraine, though 
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it is one of the coldest and foggiest provinces, a full-grown beech 
forest furnished in oneyenr twice the weight gathered in Bavaria, 
t)i at is to say, over oOOO kilograms of leaves dried at 10(>°C. and 
over 800(i kilos of total dead covering. A table can thus be 
prepared on the model of those used by the Director of the 
Bavarian stations. Experiments have not been made with all 
species at all altitudes and in all climates. Hence a mean has to 
be struck which is liable to slight variations in special caseB. 
But a dictum of M. Ehermayer limits the probable error. '*The 
differences in the quantity of leaves produced by the several 
species at the same age cannot be very great.” The figures have 
been derived from crcps growing under ordinary conditions. 
Consequently they are greater than those obtained from crops 
impoverished by sweepings, and less than the maxima for either 
Fiance or Germany. They \ary but little from truth, and experts 
aie free to adapt or modify them for special cases. 

Weight of the dead covering, fully aim-dried, produced 

ANNUALLY PER Hfc( TAKE OF HlGH FOKEST. 
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In the stored coppices studied by M. Henry “the weight of 
the dend coveiing rises steadily to the age of 10 years, from which 
peiiodto the felling it oscillates round 5500 kilos of dry substance 
for forests and soils such ns those of the Foret de Haye.” In this 
.quantity of total debris the share of the leaves varies from one- 
third to three-foui tbs. The following table gives the weights 
found at ages of l f 20 and :i0 years; those for t» and 10 years 
are interpolated from the known inclusive totals of leaves and 
twigs, etc , combined. 

W&lGirr OF THE HEAD COVERING PRODUCED ANNUALLY TER HECTARE 
BY A STORED COPPICE OF OAK, BEECH, AND HORNBEAM. 



M. Henry augments the force of his demonstration by 
assuming the least favourable case, and neglecting the soluble 
compounds of ammonia, starches and nitrates, which may have 
been formed and washed out by rain. According to his weigh- 
ings, at the end of one year a weight of 1U0 kilos of oak and 
hornbeam leaves produces a gain of at least 6tit> kilo of nitrogen. 
The leaves have by that time lost their colour, but not their form, 
and are far irom being reduced to humus. Their action as 
gas-absorbers is slowed down, but only ends with their complete 
decomposition. This takes thre ••years for certain common species 
such as beech, and nearly twice as long for pine needles, it is 
thus u very moderate estimite to say that, after allowing for all 
losses of gas returned to the atmosphere during the process of 
decomposition, there still remains ‘850 kilo of nitrogen absorbed 
ami fixed from the air by each 100 kilos of dead leaves. This 
quantity is pure profit, the increment of the leaves from the 
moment they fall to the ground. But at the time of falling they 










fOHKMT PlftRS. 


97 


-contirfn a certain quantity. The analyses of MM. Fliohe, 
(immlean and Henry, which are wider than those of Wolff, give 
the following tig urea 


Specie*. 

Albuminoids 
in dead lenves 
(November). 

Corresponding weight of 
nitrogen per 100 kilos 
ot dead leaves. 


' per cent. 

Kilo*. 

Rei*cli ... 

... ! 7*81 

1260 

Oak ... ... 

O' 02 

1 

1 000 

Scotch Pine ... 

. | 11 HI 

1*890 

Bucli .. 

* 3*00 

0*480 

dies nut 

. ' 37f. 

I 

0000 

Larch ... ... 

... | 5 M 

0680 

Spruce ... 

... 1 8' 43 

1-360 


The percentage of nitrogen is over 1 per cent, for the 
principal species. It may be considered as the minimum for oak, 
beech and hornbeam. The total loss of nitrogen resulting from 
the burning of the leaves is therefore 1*8£0 kilos per 100 kilos of 
dry leaven of these three species. Prohahly it is at least 2 500 
kilos for pine, but for safety it may be taken as 2 kilos. 

Dfrkis* 

The dead twigs, etc., etc., which reach the ground are also 
nitrogenous compounds. “ They decompose more or less slowly, 
but always end by conversion into substances useful to plants 
(such as starches, nitrates, ammoniacal salts). A fire, even a 
slight one, destroys these small organs and dissipates the nitrogen, 
which exceeds *7 per cent* 

Under normal conditions the nitrogen derived from the two 
above-mentioned sources would have contributed to the formation 
of ulmio compound* and humus incorporated in the vegetable soil. 
A fire dissipates it in pure loss. The damage corresponds to the 
price of a manure oontainivg the same proportion of the 0«s. 
This will vary, according to localities ana manures available, 
from lfr. 50c. to lfr 85c. M5 to 18 J pence) per kilogram for 
inineni! manures 5 farmyard manure would cost 3fr. 50c. per kilo 
of nitrogen contained. Tables could thus be drawn up, according 
to the nature and price of various manures, showing the money 
value of the dead covering exclusive of ashes. On a day soil for 
instance nitrate of soda may work wonders, as seen in the nurseries 
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of MM. Huberty and Guffroy. If the nitrogen contents is 15 per 
cent, and the price 24 fr. 75c. per quintal, the kilo of nitrogen 
works out to 1 fr 65c In the case of a hectare of high beeob, aged 
100 years, the loss of the soil covering would amount to 169fr. 70c. 
(over £‘l 16*. or Rs. 42 per acre), Bince the 4500 kilos of leaves 
and the 2800 kilos of debris represent respectively 83*250 kilos 
and 19 600 kilos c»f nitrogen. Similarly, in the case of a 40-year 
old pine forest the loss will be 137fr. 60c.; and in the case of a 
6-year old stored coppice, the loss will be 88fr 75c. per hectare. 
The cost of transport and labour would be additional. 

The artificial product applied to restore the loss contains, it is 
true, some other substances of a fertilising nature, but these 
cannot he considered as replacing any of the nitrogen due. 
Mineral foods cannot he substituted even for each other. Forest 
crops, though less exhausting than field cropR, nevertheless make 
equally iinperiouti den unds for certain substances and suffer 
equally severely as soon as any one of the necessary elements 
becomes insufficient. Field manures are intended for field crops, 
and do not produce the same effects in forests. What the latter 
want is nitrogen, and nothing eUe can make good the loss of the 
soil covering. The author of a forest fire should be compelled to 
make good the loss under strict analytical tests to within 1 per 
cent , and he should furnish that manure which is most appropriate 
to the soil and the season ; nitrate of soda for clays and compact soils, 
since it soon disappears in ]iermt*able ones ; sulphate of ammonia 
(20 per cent, nitrogen) for calcareous or less comjmct soils ; organic 
manures, such as dung (4 per cent, nitrogen), dried blood (11 per 
cent!, oil-cake (4 to 5 per cent.*, ground hori.R, hair (14 to 15 
per cent.), etc., for light and strong soils. In spring and summer 
when roots are active, a quicker manure may be used. lu winter 
oue of more durable nature. 

M. Jacquot proceeds to consider the time of year at which 
the fire takes place, and the effect of a second fire following the 
first at one oi two years' interval The former question is 
entirely negligeahle. The second he does not develop fully, and 
In fact if the fire recurs before the next set of leaves are 
decomposed, the mstter becomes complicated The idea of a 
forest incendiary having to make good the damage, in addition 
to his punishment, will be a startling novelty in It dia. Neverthe- 
less it is unassailable, and even admissible under the Forest Act. 


F. G LEI DOW. 
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Th« Iu*et World la ta Xadita Fonat uad how to study it 

By E. P. Stkbbinu, F L.S., K.E.S. 

{Continued, from jo. 0R.) 

Part V — ( continued ). 

Order.— COI.EOPTtiRA— {continued). 

HETEUOMERA. 

Thk 6 rat And second pair of legs have five-jointed tarsi, the 
third pair having four only. 

Family TfcNBRMONin.fi. 

Very common beetles in India. Owing to their dark colouring 
and shape they have a general resemblance to the Carubida$ t from 
which they can of course be distinguished by the tarsal joints. 
The larva 1 are elongate and cylindrical and are hard and have biz 
legs, being not unlike Elatend grubs. Their food is mostly vege- 
table matter, including grain and flour. JSome years ago a species 
was reported as tunnelling into sandalwood in M\ sore, but the 
specimens were in bad condition and ^ould not be identified. 
Recently the writer was able to breed an as yet undetermined species 
oi Tenebiionid beetle from larvie taken from the wood of d**ad 
spruce and blue pine trees in the Jaunsui Division in the N.-W. 
Himalayas; the timber tunnelled into was in several cases still 
sound, though in others rotting. 

Family Caniharidjs (Blister Beetles, Oil Beetle**). 

Head with an abrupt neck ; no hind wings present, elytra 
short and do not fit well together, but overlap ; each claw of the 
feet has a long appendage beneath it. The beetles have a very 
soft integument and they secrete irritating secretions which raise 
blisters on the skin Some of the insects are wingless. The 
Vitniharitia: feed upon flowers and leaves and frequently do a liitle 
damage in this way. A common one in India, MylabiU, has* the 
elytra banded with yellow and black stripes. Several others are 
equally typically marked. 

TETRAMEBA. 

r . 1 ? onr . tftr8al j° int * RTe P re8en t on all feet. Several of the 
lanuliesof this group contain serious pests both to forests and 
agriculture. 

PBYTOrilAGA. 

h u" d does nok form R definite prolonged beak or rostrum : 
the three basal joints of the tarsus are densely covered with 
pubescence beneath, the third joint being divided into two lobes 
bo as to allow of the iourth joint being inserted near its base. 


Family Bruohida. 

"I! "'"'“raotive beetle., Win* the hind femom 
mow or let. thickened. The front of the heed i. produced into » 
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shorjb rostrum and the antenna- are bead-like and straight, thus 
distinguishing them from the CurcnlioMt r where the »m ten nee 
are elbowed. The larva* are little white, fat maggots, without legs, 
and live in and feed upon the seeds of plants, more especially the 
Leguminosa', In IndiA leguminous plants of all kinds are attacked 
by members of this family, and it is probable that the seed of 
leguminous forest trees suffers heavily from these pests. A 
species of Caryoborits , C. gouagra * attacks the seeds of the 
tamarind * Tarnarindus indicn), its life-history being as follows : — 
The eggs are probably laid on the pods before they reach maturity. 
The larvte on hatching out mske their may through the pod and 
tunnel directly into the seed. It has been found that none of the 
seeds contain more than one grub. When full fed the grub leaves 
the seed and spins a close-matted cocoon inside the pod and 
passes the pupal stage within this. The beetle, which is brown 
in colour and about the size of a pea, nfter emerging from the 
pupal skin, rests for sometime before cutting its way out of the 
cocoon and pod. Since there is only one set of pods per year, the 
life cycle probably takes a }enr to pass through. 

Family ChkysomklipjE (Leaf Beetles). 

Antennae moderately long, eyes round and do not at all 
surround the insertion of the antennir. The insects sre small, 
bright-coloured, and thick set. The head is usually partially sunk 
into the prothorax, and the in^ens differ in appearance frnm other 
tetramerous beetles. Both the adults and larva* feed upon leaves, 
and several do much damage in India hy defoliating crop plants. 
A species, Mfhtto masp., haR heen reported as defoliating a willow 
in theN.-W. Himalayast; whilst a member of the group Halticida a 
was found by M r. Wrong li ton and the writer feeding upon the 
leaves of hokwtUia sen a/a nenr Poonaf ; at present, however, hut 
little is known as to their action in the Indian Forest. The 
larvee are small and active and are sometimes covered with spines, 
on which they carry their cast-off skins as a kind of shelter. 
The pupae may he found either on the leaves or in the ground, 
and several generations may be gone through in the year — a 
fact which intensifies the insects' capabilities of inflicting damage. 

Family Ckramrycida (Longicoln Beetles). 

A large family of beetles containing from 12,000 to 13,000 
known species. In form they are usually long, with well-marked 
•' shoulders " to the elytra and a vertical head. The antennie are 
very long, consisting of long cylindrical joints, often tumid at the 
nodes. They are held over the back in the position of rest. The 
eyes are hollowed out round the insertion of the antennae. The 
latter are longer in the male than in the female. The first three 
joints of the tarsus are always large, spongy, hi-lobed and covered 

9 Vide Injurious I nncu ot luiltaa Forests, pp. 49-50. t Jiff., p. 60. 
f Vide Departmental Notes on lnseuts that affect Forestry, No. 3, p* 17ft 
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with hairs* Tho beetles are of all sorts of oolonrs fbnfc rarely 
metallic as in the esse of the Bupre$tidas ), being often covered 
with hair or having hair in tufts on them. The thorax is square 
in outline and cylindrical and in most cases spined. The $ 
has a long strong ovipositor for laying eggs in crevices. The legs 
are long and strong The larva* are almost entirely wood-feeders 
and so are white and soft. They have a broad head, powerful 
jaws, and long body, but have not the enormously developed 
profchorax of the huprestid larva which they otherwise greatly 
resemble ; in the longicorn larva the abdominal segments are 
nearly as broad as the piothorax, it is practically legless, and has 
four-jointed nntenn®. The grubs often spend their lives burrowing 
up and down in the wood offices, making galleries which have 
usually a larger diameter than those of buprestids, and when 
they change into the pupn] state, they do so either in the outer 
layer of the wood or in the bai k, and the beetle is thus enabled 
to bore its way out. 

Three sub-families of this family are distinguished as 
follows : — 

Prion idea — The front corse large and transverse; prothomx 
has distinct side margins. 


Cernmbycidep — > ront ooxtc not greatly extended transversely 
thorax not margined; the head is sloped in front obliquely, palpi 
have the terminal joint truncate, the inner side of the tibiahas 
no groove; small legs are just visible m the larva. 

Lamii'ita — Front cox® usually round and deeply embedded • 
head is vertical and the terminal joint of the palpus is pointed 
and the inner side of the tibia has a groove ; legs invisible in 


,, T *! e Prionyltt are on the average considerably larger in atae 
iihan the members of the other divisions, and they include some 
of the largest of mseots. Some have a great development of the 
mandibles in the male sex, analogous to those of the stae-beetle 
of the Lucamd*. The larvas in various parts of the world aDDear 
to have been a favourite article of food with native tribesln 
consequence of the great destruction of forests that has imkvn 
place so largely in many countries of late years, these BiaMBtio 
cerambycids have become much rarets ® 1 ® a ° 

. , of lif « of ‘bo l«vm of the sub-families Cerambyeidtt 

and Xowmdes are various. Some bore np or down in tire haid 
wood of trses and live far a portion of a year or for several vem 
w this condition before changing to the beetle state The 
^ t 'V“?‘b«regini'e.twigs of trees and tton teyTto 
Drench, above *be girdle. An example of one of theee Greets i. 

*> gWtar. Otetafama mo t&a, 
follows The female lays her eggs towards the end of the — 
notohes in th, hark of the shoot, somewhere near the upper 
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end, either of ft tending shoot or Bide branch. The beetle then 
girdles the shoot below the point she has hud her egge in. The 
•hoot die* Htiove the girdle and the larva? on hatching out feed 
upon the dying wood thu* provided by the female. They change 
to the pupal state within this dead portion, which will probably 
by then have been blown or pot knocked off the tree. The beetle 
emerge* during the rains, laying it* eggs towards the end of this 
■easoe. 

A common cerambyx wood-1 »orer in India is riocedfrua obe *♦»*. 
The eggs ofthi* beetle are laid in devices in the hark of the tree 
about March or April and the young larxn* on emerging first feed 
upon the bark and cambium layer and outer sapwood. As it 
becomes stronger it goes right down into the heartwood of the 
tree, boring large galleries in it When pirating the larxa forma a 
peculiar solid calcareous cocoon in the outer taxers of the wood. 
The insect pupates in August and {September, becoming a jerfect 
beetle in November. The beetle remains hi th»* cocoon until March 
or April of the succeeding year to enable its outer parts to sloxily 
harden, and then cuts its way out of this and of the wood. Recent 
observations tend to show that the larxa only luce ahout six months 
in this stage of its existence in the Siwalik forests, w here it is very 
common in Odina uodier and other trees. * 

Another beetle, Hoplocernmbyx Bfniti coring (the Singhhiim 
sal borer) lavs its *ggs in the sal. The larva* when full-fed, 
instead of forming the calcareous cocoon of l'locederve , cover oxer 
the outer portion of the tunnel with a white calcareous c^xenng 
resembling the end of a Brazil nut. This insect is common in 
the sal forests ofChota Nagpur, its larxa* probably spending more 
than one year in the tree, where they bore right down to the heart- 
wood. f 

A similar or closely allied species attacks the sal in the 
Siwaliks, and its galleries are to be found in consi erable numbers 
in the pal posts (tors). As far as present observations go the 
genus would appear to contain the most aggressive of the sal 
wood borers. 

Rhynchophoka. 

The head forms a more or less elongated beak or snout. 
The third tarsal joint at least is usually broad aud densely 
pubescent beneath. 

Family Citrci'lionida (Weevils). 

The head is prolonged into a well-marked beak called the 
4 rostrum,’ which bears a pair of elbowed elevate antennae on it 
and carries the mouth parts at its tip. The palpi are small and 
the labium absent. The elytra bend down over the edge of the 
abdomen. 

* In 2nd edition of Gamble’s Manual of Indian Timber* this tawed 
Is eHuded to m probably the chief insect enemy of tin cal tree. Present 
observations, however, l»y no means shews this to be the case. 

f Vide lnjuriou* Jn*ects t p. 71, Pistes IV, IX, e. (larva). 
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The CurculionidcB are an enormous family of beetles, contain- 
ing about 25,000 known secies, which do damage to the wood, 
leaves, shoots, fruits, and seeds of trees and crops They have 
been reported in this connection from many parts of India. The 
lamp are white legless grubs, which tunnel into vegetable matter 
of all kinds. The Palm weevil (Rhynehopkoru& ferrvgineuef) is 
a typical example of this family. The female lays its eggs at the 
base of the leaf stalks on some spot where the stems have been 
injured, or in the holes drilled by the rhinoceros beetle ( Orycte e 
rhinoceros). The larvae tunnel their WAy through the heart of 
the trunk and often kill the tree outright. The pupa is formed 
in a cocoon of palm fibre in the burrow. The beetles By at 
night, being often found in the day in the holes of the rhinooeroe 
beetle. The palms in the Saharan pur Botanical Gardens were 
badly attacked in this way some years ago, several being entirely 
killed, whiUt others were so riddled that they had to be cat down. 
This beetle is a common and serious pest in partB of Madras and 
other places in India. 

Remedy. — There CAn be no doubt thAt in valuable 'plan tat ions 
the best treatment is to at once cut out and burn entirely all 
infected trees. Of course to secure permanent good this most 
be done throughout the whole of the plantations of a district or 
series of districts and not only in one or two, as these latter will 
toon become reinfected from the neighbouring untended areas. 

Mahogany, Pinna lehaeya , and dhak have been repotted as 
tunnelled into by weevils. In the case of the former two, the grabs 
feed in the hast, gnawing out large winding galleries in it. When 
lull-fed they eat out a chamber in the flap wood and pupate in it. 

The shoots of the hill hninhoo (Hendrocal* vnius) are bored 
into by the wee\il Cyrtotrnch elite dux and tops so attacked die off. 

In the Chittagong Hill Tracts a large weevil named Cyrto* 
trachelne l on gi pee attacks young muli bamboos iMelocann* 
btnnbueoidte) wnen they are 1—2 feet above the ground. The 
female, a large brown beetle with a long rostrum, fairly long 
elbowed antenna* and enormously developed front legs, lays 
tvo eggs on the side of the shoot towards the end of June. 
Only one of these eggs appears to develop as only one larvn 
is subsequently found in the shoot. On hatching out tbt young 
larva tunnels directly into the heart of the shoot and then 
burrow’s down the centre of it till it reaches the ground level. 
It then moves hack to near the top And cuts the snoot through 
all round below it ; the top containing the grub thus falls to 
the ground and gets pressed or dragged into the rain-sodden toil. 
Ine larva then pupates within the shoot about the end of July, and 
the insect remains in the pupal state all through the heatT rains 
t months, the mature beetles .emerging the following 

J une, This insect is capable of doing a very considerablo 

• Vide Injurious in* obi of ladhn Forattt, pp. 08— At. 
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amount of damage to the bamboo which grows socially over large 
areas' in the Chittagong Hill Tracts and areas to the east. A 
severe cyclone swept up into this region in October 1897 and 
'Cleared for some distance a path through the forest in the hills. 
The succeeding year tbe muli bamboo came up iu dense masses in 
this cleared area, und this abundance of their food plant probably 
caused the severe attack experienced from this insect in 1899 and 
1900. 1 have no information as to the abundance of the insects 

since this latter year. 9 

Another genus of frtnall weevils named A poderus defoliates 
trees by laying an egg in the apex of the leaf and then rolling 
it up into a roll- or hall. S)>ecieR of this genus have been observed 
defoliating the sissu, Qaercne incana , Q. dilatalu , Prunua 
pndu * f hazel, Ana-jeisBU* (at fafii, Ac., the secies collected being 
found in places as far apart and under as \arying conditions as 
obtain in the Jaunsar Hills and the Sutlej Valley in the N.-W. 
Himalayas on the one han 1 and the forests of the S.itpura Range 
in the Central Provinces And the Coimbatore Hills m Madras on 
the other. In ovipositing the female depot-its one egg apparently 
usually, if not iovariahly, at the apex of the upper side of the leaf 
and to the right of the mid-rib It then cuts the*leaf across 
About the middle or near the base, either on both sides of the 
mid-rib, leaving the latter intact, or else right across from one 
edge to tbe other, leaving a small portion at one side uncut. The 
cutting is done first and the egg laid at the apex afterwards. The 
cut portion of the leaf is then folded inwards down the mid-rib 
an i the leaf is rolled up from Apex downwards into a little roll, the 
edges being neatly tucked in on either side. The roll hangs to 
the untouched part of the leaf till it dries and then drops to the 
ground. The larvA, on hatching out, feeds upon the Btore of 
mod thus provided for it and probably pupates in the ground, f 

The seed of both oak and sal is attacked by weevils and 
mined. 

An as yet undetermined specieB of weevil was recently 
found by Mr. B. O. Coventry attacking the oak, Quercua iveana, 
about 80 per cent of the seed crop of the trees round Mussoorie 
being destroyed in 1 90?. J In this case the eggs would probably 
have been laid near or in the Bowers, since the grubs were found 
riddling tbe acorns and immature and mature beetles were cut out 
of these in June. Mr. Coventry says that he was led to this 
observation owing to his noticing the general absence of natural 
regeneration of this oak. He collected a large number of acorns 
to test how many were sound. The reason for the unsoundness 
soon became obvious. If others will follow this lead we shall 
know more about the reasons for the absence of natural regenera- 
tion in our forests. 

* Vide Departmental Notes on Insects that affect Forsstry, No. 2, p. 108. 

t Vi de Departmental Notes on Insect* that affect Forestry, Nos. land 2. 

| Vide Indian *Wter, Vol. XXVIII, No 10. 
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The mango weevil, Crypton'hynchut mangifera >, lays its egg 
in this way in the flowers of thi« tree and the young grubB get 
enclosed in the young fruit, in which they burrow about and feed 
and finally change to pupse. The beetle on maturing bores its 
way out. * 

Family Scolytidas (Bark-borrhs). 

Small beetles, often very minute. Cylindrical in Rhape and 
generally dark hrou'n or black in colour. The head is only 
prolonged into a very short bcalr and often not at all ; antenna) 
are short, with a broad club winch is elbowed and inserted close in 
front of the eye, which is often hollowed out to allow of the insertion 
of the antenna*. The antenna* do not fold back into grooves. 
They inay be considered to consist of three main divisions — 1st, 
the portion joining on to the head, which is the lower part of the 
elbow and consists of only one long joint called the ncnpe; 
2nd, the fuuiculnn consisting of as many as seven joints or fewer; 
3rd, the club, which tnav be solid or divided by transverse divisions, 
and varieR greatly in shape. The antenna* are of importance since 
they are used in the classification of I he family. These elbowed 
antenna? {ud four-jointed taiMis distinguish these beetles from 
Boslrichidcp which they greatly resemble. Prothorax is generally 
very long, often forming half the total length of the insect. Ely- 
tra cover the whole abdomen. The tihia* are flattened laterally 
and in the majority the front tibia* are set with Npiues on their 
outer edge-; the third tarsal joint may or may not be bi-lobed. 
The larva* are small white cimed grubs resembling boRtrichid 
grubs but differ in being legless. These insects feed as a rule 
in woody plants either in the bast layer and sapwood or tunnel 
right into the heart of the tree. The female burrows through 
the bark to lay her eggs, and does not usually lay them in 
crevices outside, as is the case with buprestids and longicorns. 
The beetles only appear for a short time for egg laying, but during 
this period they are often present in large numbers. The bark 
forme those which lay eggs in the bast layer) of thiB family 
may be either monogamous or polygamous. 

In the monogamous forms the female usually pairs outside 
the tree and then bores through the bark and proceeds to make a 
gallery in the bast and sapwood in some definite direction* which 
is always the same for the same species. The beetle may take 
some days over this. As she bores she makes a series of small 
depressions, in each of which she lays an egg as she goes along. 
The grubs on hatching out make a gallery at an angle from the 
mother boring. When full fed they enlarge the end of their 
galleries into a papal chamber, which may be either in the beat or 
may be bored into the sapwood. The larval galleries may differ 
in length and also in direction. The female beetle usually starts 

* Vide Ii\juriou» Jniectc, PP< 65 St, Flats UJ, fig. 1, a« b, o, d. 
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the gallery, then attracts the male near the entrance hole, pairs, 
and then finishes the egg gallery. 

In the pdygamons forms the male beetle tunnels through 
the bark till it reaches the sapwood, in which it bores a small 
depression, which is the pairing chain her, and there remains. The 
females come to him, are fertilized, and then bore galleries leading 
oft from the pairing chamber. On either side of these galleiiea 
they bite out small depressions, laying an egg in each. There is 
usually only one entrance hole by which the beetles enter. If the 
egg gallery made by the female is a Jong one. she bores ventilation 
boles horizontally through the bark here and there to the outside. 
The shape and length of these galleries is, in the cases of the 
Indian forms at present studied by the writer,* always the same 
for the same s)M»cies of beetle. The dead body of the female is 
often to be found at the end of the egg gallerv, as she dies as soon 
as she has finished this work. The egg gallery may or may not 
be blocked up with wood dust by the beetle. 

This family contains numerous species which are destructive 
to trees, and research is showing that they probably play a very 
important part in the Indian forest, attacking both bipod-leaved 
and coniferous trees. It may be mentioned here that Inis Family 
is almost entirely unknown !>oth economically and scientifically. 
Since he has held the ]Mist of Forest Entomologist the writer has 
become acquainted with over 511 species, mostly new, and from 
what he lias been at present able to study of their habits, the 
economic imjiortance of thoroughly studying this important family 
of pests cannot he too strongly urged. The damage is done by the 
beetles, and the larvae resulting from the eggs laid by them, boring 
beneath the bark in the hast Inver, thus destroying this latter and 
leaving an indelible impression or their former presence eitber in 
the baik. or in the sapwood, or both, of the tree. When severe 
attacks have been experienced, if the bark be removed, both 
it and the sapwood will he seen to be completely covered, 
sometimes from the top to the base of the tree, with the galleries 
of the beetles. Now, as in making each of these galleries a 
certain amount of cambium has had to lie destroyed, it follows 
that the strength of the tree has been lessened thereby, and 
when the attacks are on the scale described the tree will die. 
The insects do not usually attack healthy trees, but choose eitber 
newly felled or sickly ones in which the flow of sap is less strong. 
When the beetles are however very numerous, and no sickly trees 
or newly felled ones are available, they will attack healthy ones. 
Numbers are drowned in their burrows by the flow of sap 
put out by the tree in answer to the attack, but the flow becomes 
gradually weaker and weaker and the beetles finally kill the 
tree. 


* Vifi? OspartmsnUI Not** on Insects that affect Forestry, No, 2, in 

which a number of new forma are described. 
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The family may be divided into three main sub-families : the 
Scaly tin i, tiyitaim and Tomicini. * 

The Scoiytini can be diHtiuguished by having the end of the 
abdomen flexed upwards and the tibiae are entire on their outer 
edges and end in a hook. Toe genus Scolytua has been found 
to attack the deodar in India. The following is the life-history 
of oue of the species, Scolytua major , Mi$. # The beetle is a 
monogamous oue, the female pairing with the male out side the 
tree. The eggs are laid in the bast and sapwood, and to do this 
the beetle bores horizontally through the bark, the entrance hole 
beiug generally beneath a branch or flake of bark, until she reaches 
the cambium layer. The female then turns and bores her egg- 
gallery 111 an upward direction, grooving both bark and sapwood. 
Tiiis egg gallery consists ot a number of small continuous zig-zag 
curves taken vertically up the tree. On either aide of the groove 
indentations are cut and an egg is laid in each, from 60— 70 being 
laid. The larvae, on hatching out, bore away from the mother 
gallery at various angles, so that the figures impressed on the wood 
and bark consist of a number ot' radiating larval galleries, longer 
thau the female gallery, which give off from the central mother 
tunnel. This plan ol gallery is very characteristic of the genus 
Scolytua. The beetles oviposit towards the end of May, the 
larva* are full grown in a month, and the mature inNectB issue 
duiing June and July anu at once pair and lay eggs, which 
produce a second generation of the pest tiie same year, i.e, t fresh 
beetles mature about October. A closely related species, Scolytua 
minor MS., smaller thau the last, is usually found in company 
with it and lives in exactly the same manner. Its galleries aie 
smallei and fewer eggs are laid. 

The Uyltaini may be distinguished from the Scoiytini by 
having the abdomen fiat beneath instead of flexed upwards, whilst 
the tibite are toothed on their outer edges. This division oontains 
' both monogamous and polygamous forms. Species of the former 
' have been found by the writer,— to give but two instances,— attack- 
ing sal trees in the giwaliks and A noyaiaaua laUjotia in the Coimba- 
tore forests (in Madras) in a very similar manner. The female beetle 
alter pairing bores through the bark down to the cambium layer 
and then mines out in this and the sapwood a short straight 
egg gallery parallel to the Jong axis of the tree. £ggs are laid in 
notches on either side of this gallery. The larvse on hatching out 
bore away at an angle to the egg gallery and the pattern produced 
is not unlike that made by a Scolytua, The sal beetle here 
described has three if not four generations in the year. A 
monogamous species of HyloaUa has been discovered in the N.-W. 
Himalayan forests, hytiutea sp. bores into the dying and dead 
wood of blue pine and spruce trees. The beetles pair inside the 


„ * fh * tsstls is allied to fatfytm dmtruefrrt Kemps, feed Is prstably 

MW to fotenee. for farther information on it* Chilton, viia n>|ilTlwSn 
Motes on Insects that attest Ifareefcry, Not. 1 m*4 8. 



108 


THE INSECT WORLD IN AN INDIAN FOREST. 


wood and the female then continues the tunnel and lays eggs 
in Binall offsets eaten jout at right angles from it. 

Amougst the Indian polygamous forest Hylmni as yet known 
there are species of Pulyqraphua and Pityogenea , etc.* Three 
species of Polyqraphna are to be found attacking the blue pine, 
two of which also attack the deodar and spruce. The largest 
one, Polygftphu.6 major, MS, confines itself to the tops and 
branches There is a central pairing chamber from which usually 
three egg galleries nre bored. The larvoe feed wholly in the hast 
layer but pupate in the sapwood, boring a depression or hole in it. 
There are at least three generations of the insect in the year. 

The life-history of Poluqraphua nttuor, MS., is very similar 
save that it practically confines itnelf to the main stem of the 
tree, where it is almost invariably the companion of the blue pine 
Tomicua (see below). 

Pilyogtuca coniferoe. MS , is a minute beetle which has usually 
5—6 egg galleries radiating from the cential pairing chamber. It 
often pupates in the snpwood, and is to be found in the blue pine 
and deodar — at times in enormous numbers, it has at least three, 
and probably more generations in the year. 

The Tomicin t are distinguished bv having the ends of their 
elytra truncate, the head is sphericnl and hidden beneath the 
prothorax, which is often coveted with projections and asperities; 
the third tarsal joint is simple. Seveial sjaries of this division of 
the Scolytidce , both monogamous and jiolygamous forms, are also 
already known in India * Amongst the former may be mentioned 
members of the genus CrypMva. These beetles are very minute 
and are generally to be found in the smaller branches or right at 
the tops of saplings. They lay their eggs in the hast layer and the 
larvee, on hatching out, feed there. It is not improbable that it 
will he found that most forest trees in the country have a member 
of this genus present in the bast layer of their branches. Species, 
have already been found infesting the following trees : — Teak, 
BoaweUia atnata, spruce, Pinua longifolin , and deodar. 

An example of a polygamous beetle of this division is the 
Bine Fine Tomicua , Toniicus sp., which is at times very abundant 
in blue pine and spruce trees and is u source of very considerable 
injury to them. The beetles commence lading the first batch of 
eggs Of the year at the end of April or in the first week of May. 
The male bores into the bast layer and makes a pairing chamber 
in the sapwood ; the females enter, and after pairing with the male 
mine away from the pairing chamber, their egg galleries running 
more or less in the long axis of the tree ; from three to five sunn 
galleries are made, eggs being laid in notches at tbeir sides. The 
Jama, on batching out, feed in the bast layer and Sapwood. They 
pepife « the bast Three if not four generations of these beetles 

* TUt* De|rturf mental Note* on. Intacta that .affect Forestry, So, 2. 
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arc produced in the year, and at times they swarm so plentifully 
Unit the inner surface of the hast and the sapwood appear to be 
almost black with beetles. 

Family Platypopjf. (Platypides some authors). 

These insects aie the most aberrant of all Rhynchophoi*n % the 
head being very short, flat in front, with the mouth placed on the 
under side of the head, there being no trace of a rostrum ; the 
Anrsi are elongate and ulender, the third joint not at all lohed, whilst 
the true fwrt h joint is visible. The beetles are of a narrow elongate 
form, and from the ahove desciiption it will be seen that they have 
not the a|»|»earMnce of Rhyvchophtmi. Some authors treat them as 
a sub-family of the Swlyti'ia'. From my own observations of Beveral 
new sjjecies found in IndiH 1 incline to the side of those scientists 
who consider that these beetles should he placed in a sejmrate family. 
The lar\«> are white with a straight almost cylindrical body which 
terminates in an oblique truncation. 

These beetles bore into the wooo of trees and stumps, and may 
not unlikely prove to be somewhat numerous in the country. A 
species /tiupnn impretan* was rejwirted Rome years ago as attacking 
oak stumps in the North-West Himalayas The writer has since 
found this insect m consideiahle numbers in felled Qunvu* incrtna 
tiees in the same locality. The beetles drill cylindrical holes right 
down into the heartwoori of the tree and then lay their eggs at the 
bottom. The laiva* on hatching out feed upon the solid wood. 
Other species of tins family new to science have been found in the 
same locality in dead spruce wood and drilling holes down to the 
heart of large newly-felled deodar trees. Another B|»ecies has been 
found tunnelling into newly-felled Shorea tdlvra trees in the 
Coimbatore forests of Madras, whilst a fourth bores into Bundri 
wood ( Heritieia littoralis ) in the Sundarbans. 

Family BhenthidjE. 

Elongate beetles. The rostrum is straight, not bent over at 
an angle as in weevils, and often very thick. The antennae are not 
elbowed. This is a tropical family of beetles about which very 
little is at present known in India. Some are stated to be wood 
feeders, whilst other forms are predaceous, their larvsB entering 
the burrows of wood-eating beetles to search and feed upon their 
larva*. The rostrum is often used for boring holes in wood or bark, 
an egg being subsequently laid in the hole so made. The males of 
these insects often differ entirely in appearance from the females. 

TRIMERA. 

variable* **"* appttrent,y ^ree-jointed. Other ebanetoti are 


_ FiMU,T Coooimbludx (Ladt-bird Brctlrs). 

•omewliat brirhtly-eoloored beetle* with the 
tlC? ."P 0 ^ 8 joinia of the tarai are pubeeeent beneath. 

•mw it concealed by the thorax. Antenna me Sightly el Ah bed 
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The larvse vary in Bhape and markings, some being small coloured 
grubs covered with spines ; they are often very conspicuous. When 
changing to the pupal state they often attuch themselves to a leaf 
of u plaut. One small division of the family are plant feeders, but 
the greater bulk prey upou other insects and are exceedingly 
carnivorous. They destroy wholesale plant lice, scale insects, etc., 
which are injurious to cultivated plants. In this way they do 
immense service to man. A study of this family in India is likely 
to prove of the very greatest use, since it is probable that it 
contains a number of members which aie most \ahinhle allies both 
to the forester and the agriculturist One instance of thh kind, 
recently discovered, will be given here, the lile-hi story being that 
of a lady-bird beetle Cuccmtlia sp , predaceous upon a Momtphltbua 
scale insect, MonophUbutt Subhiuyt , which dining recent year* has 
appealed in enormous numbers and commuted serious injury iu 
the Siwalik and adjacent sal forests in the United Provinces and 
Punjab. The life-history of this predaceous beetle is very simple. 
The female monophlebus scale (whose l.fe-history will be described 
in a subsequent part) first appears uja>n the leaves in the cold 
weather months, December and January. By the middle of March 
it is half-giown, having b) then descended from the leaves to the 
twigs. The small active black or grey coloured Ihivbp of the 
ludy-hnd beetle are then to be found running over the trees 
or feeding upon the scales. They suck the soft fat scales 
quite diy leaving only a shrivelled skin. When feeding upon 
the coccid they attach themselves to the branch by means of a 
small sucker-pad arrangement they have at the end of their 
bodies This attachment is so powerful that the scale, which is 
several times larger than the coucinelhd larva, is quite unable to 
drag the grub off and thus escape. Towards the end of March 
and on intu April the larvie begin to change into small crimson 
pupa*. In doing this they first attach themselves to a leaf or 
branch by the sucker-juid and remain projecting out at an 
angle from it. After 24 hours the skin splits down, shrivels liack, 
and 'Jisclose*) the crimson pupa sessile on the leaf or branch. 
After 7 to 8 days the skin of the pupa splits down in fiont and 
the small red beetle crawls out. It is first covered with a white 
down, but soon loses this, darkens to a daik red with six black 
spots upon the elytra. The beetle also feeds upon the scale. It 
pairs about the end of April and then lays eggs. The life-history 
lor the rest of the year has not yet been studied. 

Useful Colkoptkka. 

Amongst the A dap bag a the Ctcindclidce and Carabidat are 
useful predaceous families containing many carnivorous forms. 
In the Clavioomia the SUphidaB' include the useful earrion and 
burying beetles and the Stuphylinidct, hieUridce, Nitidvlidm, 
avid itvgobUidue containing numerous forms predaceous upon 
bark-bouug aud wood-boring pests. Under the Sett ioomiti the 
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larvjp of the Malncortfrmirfae are supposed to be predaceous, 
whilst the family Olervlce are likely to furnish the Forester with 
several useful allies, the Clfnm sp, beetle described as feeding 
upon several scolytid fiesta being of inestimable value m the 
forest. Some of the ElateriJcB larvae may prove to be useful in 
this connection. The metallic-coloured elytra of the Bupretlidai 
are used to some extent in Southern India for ornamentation 
purposes and also as caste marks, whilst the Cantharid<F contains 
beetles such as the oil and blister beetles, which are used in 
medicine. Little is at present known about the Brenthiria> in 
India, but the family is known to include predaceous forms. Tlie 
Corctnellidfr are likely to prove of very great value, as the family 
contains many excessively predaceous insects. 


The Zaroourt Working Plan. * 

In the Department of the Eure, at Harcourt, the National 
Society of Agriculture jios^csses an estate of over 400 hectares ; 
100 hectares surround the chateau ; 350 acres of forest form two 
outlying blocks. The soil, a clay with more or lesB sand, is 
covered in places by mud brought down from the plateaux, and 
is by no means flat. The rnanagemeut is jierfect, cultivation is 
restricted to the alluvia] deposits, the sandy clay is covered with 
splendid oak and beech forest, and a portion recently cleared 
displavs a fine young crop of Scotch pine. The present manage- 
ment was explained to the Society by M. Bouquet de la Orye 
as follows: — 


" l’he working-plan of M. Grumaud was applied from 1890 
to 1901, twelve years, the full rotation adopted by him. The 
results seem to he favourable, but this is not a proved fact, because 
certain special fellings of Scotch pine made during the first period 
lender it impossible to compare the past stock with the present. 
It has, inoieover, appeared to us that the necessity of undertaking 
a full enumeration of a forest of over 400 hectares at the close 
of each period was a very large order, and that the sale in small 
lots of coppice material that has become almost valueless through 
the heavy fall in the price of wood fuel was no longer advan- 
tageous. These considerations induced us to ask the Soeiety to 
sanction some modifications in the plan without changing its 
essential features. As the treatment proposed by us is very 
simple and applicable to the stored coppices of many private 
owners who may desire to transform them into high forest, or 
at least into standards over coppice, we have thought that an 
explanation may be of interest. 


* *JS*f**r th « Enux tt FtrtU for 1st August 1002, by 

in .J°P« that it may ba found both new and imefaatiitg. Is 
lbt groover and b not without its bearing on the 
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“ M. Gurnaud's division into three series is retained. Each of 
these series is divided into coupes laid out on the ground. The 
first series hes 12 coupes, the second has 16, and the third has 12. 
The first series according to M. Gurnard bad 20 coupes, hut as 
eight of these coupes have been clean felled and are useless for the 
present, they are set apart as a reserve lor the future. The order 
of working for all three series being the same, it will suffice to 
describe that of one only. 

“ First we enumerate all trees over 60 centimetres (24 inches) 
girth at breast-height. This is the high forest. From tfsts made, 
we assume that the annual increment of the high forest share is two 
per cent, or for 12 years 24 per cent. At the felling, the possibility 
(or possible yield) is 24 per cent, of the stock, calculated in cubic 
metres. The inventory is made by means of a table based on the 
(inexact) assumption that trees of the same girth at breast-height 
contain the same quantity of timber. As this table is only used 
for subsequent com j>ari eons, its accuracy is sufficient. It is not 
used for sales. For these the usual commeinal methods are 
employed. In making the felling, 24 j»er cent, of the stock is chosen 
from the dominated, defective, and inferior trees. These are 
then valued on commercial principles, either standing or felled, 
according as the felling is done by the purchaser or by the 
owner. 

“The coppice portion, consisting of shoots and standards 
below 24 inches girth, undergoes a strong thinning or clearing 
with the object of freeing all the steins which are suitable to grow 
up into the high forest stage. This thinning is a most impor- 
tant operation, and must therefore be done by the owner, or at 
least by workmen under his pay and supervision. The under- 
growth, shruhs, and other elements of soil-protection must be 
carefully preserved, and this requires the eye of a forester. 

• 4 Twelve years later, when the second felling comes round, 
the same stock-taking is repeated. If the stock, valued in the 
Mme manner, ainiuntN to a nearly similar quantity as at first, 
there is proof that the increment has been truly estimated. If 
the new stock is greater, the increment has been more than the two 
percent, per annum, and the owner may either increase his felling 
or devote the gain to the enrichment of the high forest portiou. 
If the new stock is less, the increment has been over-estimated, 
and the owner must reduce future fellings so as not to impoverish 
the forest. 

44 It is thus clear that each oou]»e is tiented as An indepen- 
dent unit; instead of a general enumeration, the coupe of the year 
only is valued. The high forest portion can he felled either by 
owner or purchaser. The underwood should only he felled by the 
owner. This method of treatment, under which the yield is 
•checked by the periodical verification of the increment, dispenses 
with many hypothetical calculations that are at present adopted 
in order to fix the exploitable age nod the possible yield." 
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ll.-CORRESPONOENCE- 


Tmtamt of tht ia&dal Tin. 

With reference to Sir D. Hrnndis’s article on this subject 
in the January 1903 number of the Indian Forester, I beg to 
inform you that the sandal tree grows very abundantly in North 
Coimbatore Division, but that there are absolutely no casuarina 
trees, and practically no lantana bushes in the area in which 
it is found. 

At Osahatti — a place referred to by Mr. P. M. Lushington 
in the same number of the Foi ester— it grows most luxuriantly 
amongst dense clumps of Saitia ivdica ; but it wbb found 
that even large trees, supposed to te quite mature, to a very 
large per cent, (over 40 per cent.) gave no heartwood. The 
places in which it was found to give the greatest amount of heart- 
wood were those in which it was associated with Preinnn, 
Erythroxylon, Polyaltftia, A cticm Sun dr a, Suma and Leucophlaea , 
Vitex J altisnima and Fegundo, Gmelina arborea , Tectona grandis 
(sparse), Albizzia odorutiwnw, Cnpptrri* eepiaria, Phyllanthvs 
ietic/iifutuH, Lnnonia act disarm «, Toddnlia aculeata, Murray n 
Koniqii, a few Alseodaphn* umMlrflora, etc. ; and a circumstance 
that struck my notice was thnt such a large number of species 
containing aromatic oils were to be found with this aromatic 
oil-giving species. Whether the sandal derives its oil from 
those species, or from similar sources, or whether it is a meie 
coincidence, I cannot say. 

At Hossanur a small nursery was started some years ago, and 
a few plants (some 50 or 60) were left there. I took the trouble 
to have several of these dug up, and I found them to be parasitic 
on one another*. 


Auother thing that may be of interest is an experiment made 
in planting sandal seeds in bamboo tubes. The difficulty of 
transplanting sandal, and therefore of obtaining natural 
reproduction, has often been put forward. About 3000 bamboo 
tubes were filed with earth and one or two seeds put in each, 
and hung up under shade in the forest near Bailor. Owing to the 
illness and changes of officers, these were not as well looked after 
JT they might have been ; but Mr. R. D. Richmond, Assistant 
t 5? k cbar P® of the "“B® in September, some nine 
nSSwt?" th * °P eratio1 ' w “ »nd found thnt in about 

i"J°. 1 f . th f* tub « th " young seedlings were doing excellently, 
and be had them planted out, tube* and all. Thia latter operation 
•m entreated to a Forester, and be again did not attend to it 
properly; but about 76 per cent, of thorn planted not were reported 

thi-iv;r. 01n ^'™!' r ^ * n< * Wat I aaw personally were oertainly 

thriving. The experiment is to be triad again with greater 
atte ntion fit is ho p ed; paid to i t ; for if it it anLaafnl it sriU aolva 
me difficulty about arti&eial reproduction. 
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Mr. Briber's note about parasitism came out just At the 
time when Mr Richmond wan carrying out these operations, and he 
made a careful inspection of the roots of the seedlings at Bsilur, 
and found no traces of “ hnustona” whatever. In the plants that I 
examined at Hossanur there were •* hnustoria, ” hut only very few ; 
the plant* being some six or seven years cld. At Hossanur (and I 
believe also at Bail ur) there were certainly small hair-like rami- 
fications of the roots os referred to by Sir D. Brandis. 

Mr. P. M. Lushington found that it was a most disastrous 
thing to clear away the undergrowth around sandal ; it ip quite 
possible that by doing so the hosts, on which the sandal thrives, 
were being cleared out. 

A. W. Lushington. 

12 th January 1903 . 


The Application of Section 67 of the Forest Act- 

Ip my old fi lend A <2 Hobart- Hampden had had the advantage 
(not to say pleasure) of serving in Bombay, he would have been 
severely taught hi-* position by this time, and been aware tl nt 
it is an illegal and oppressi\e act to “demand" anything from 
an offender, or even to suggest an amount as being acceptable. 
The offender’s speculative instinct is supposed to suggest the 
smallest amount likely to get him off, and the Forest Officer 
has hut to take it or lesve it. One great beauty of this fine 
distinction is its careful imitation of the “ bribe." in which 
also the amount is left more or less to the liberality of the 
donor. Another is the complete absence of pretension or authority. 
I hope A. G. H.-H will practise the words hntoor ki khu*hi 
with the proper deprecatory attitudes. The law indeed allows 
the acceptance of any amount up to Ks 50, but executive 
orders are above the law, and here in Sind K« 5 is the limit. In 
the Presidency the limit is, or was, the value of the produce 
stolen, so that nobody could accuse the Department of taking the 
bread out of the mouths of the luckless offenders who got caught, 
say, or.ee in ten journeys. The law again requites ** reasonable 
suspicion,” while executive orders require proof that would ensure 
a conviction.” It has been ingeniously contended that these two 
are really one and the same thing. The ordinary man will form 
his own opinion as to whether this is legal humour or what. 
The first thing to do is thus to ascertain not so much the law as 
the executive orders. 

As regards the mere law of the particular question asked, I 
may sAy, in the light of the above, that we can not “ demand 
compensation ” from either owner or herdsman, bnt if either of 
them a$k* to oomponnd and offers a sum, it would be idle to 
boggle over the detail of ownership. This view is supported by 
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the common law prinoiple (as well known to A. G. H.-H. as to 
myself; that an employer is responsible civilly, but not criminally 
fur the acts of his servants, ?.r., be must pey ds mages, but not 
go to prison. The “ compensation/’ even though it is “ for the 
offence/' as distinct from *• damages,” is here a civil penalty, as 
the Forest Officer cannot himself enforce it criminally. A court, 
if well advised, would certainly fine an owner, and send him to 
prison if the money was not furthcoming. The same principle 
shows that it is an owner's duty to employ reliable servauts, and 
that an owner's grievance is agaiiint his servant, and not against 
the State, if his cattle get him into trouble. 

There have been, however, rulings of courts' on the point, not 
perhaps as to compounding, but as to its alternative, prosecution. 
The misplaced ingenuity of native magistiates cannot be better 
exemplified than in the ca-e of Imperatrix r. Kalappa Ishwar 
and Giinu Martand. Defen Junta were charged with ( 1) trespass, 
(2) resistance. They were convicted of the trespass, but acquitted 
of the resistance, on the ground that “treses” must be 
occidental , whereas these cattle, having been wilfully driven into 
the forest, could not be imptm tided, though the “owners” might 
be prusecuted. This intelligent judgment was quashed by JJ. 
Jardine and Telang. 


The Madras High Court h»R decided the verv point, hut 
fortunately Madras is pecul ar, and there are I io) tea -for Northern 
inaia At p. 167, Vol. X, Indian Law Reports for April 1862, 

may be found the following “ To sustain a conviction there 

must be some evidence either that defendant pastured the cattle, 
or permitted them to trespass in the reserved forest. In the 
present case all that the prosecution proved was. that defendant's 
cattle were found in a reserve. Such cattle may be impounded 
but the owner cannot be held liable unless some overt act of his 
be proved. 


one 
_ been 
found 


In Bombay I do not know of any other chip *ithan tbe 
above qnoted of Junticea Jardine and Telang. Bat it hu 
w! by - * Magistrate that « if a man’, cattle are found 

tionthat'h * ^•tT' rVe r ore *k’ there ia a print & fitcte premimp- 
can" rebut b fl KU ' y ° f ‘ permitting cattle to treapaaa ’ unhLa be 
Zri\ fv? P rMU,n P t,on , b - v ovidence. Tbe aecond clause of 
u." 8 ’ d ' mm ' ®*prea»ly to meet oaoea where the owner or 
r°* " wit ‘* t,,e «“* » »'e ia actually prowut 

T,li * « very Bound 'aTfrr « 
Marine and ‘""T th * 0Wn * r «“ °P«>iag for hard 

think the •ectwMtwIf’eidudtw? <JU “ t,0n * v-hieb I 


An important ominion occur* in lection 23 id) tw „f 

h^L‘‘^r ,n# ‘r -wl •‘““It" Arf *• "flwinal uijet? 
y uwerta each ward, whenever tin thttnlicu i. tube oooudurbd. 
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the omission of them in the case of trespass may very properly 
be held to imply that a man who turns his cattle abroad does 
thereby “ permit” them to trespiiHn within the meaning of the 
Act. This is also common sense, since a man who turns out his 
cattle unguarded irust know that the first place the cattle will 
make for will be his neighbour's garden, or the nearest clo-ed 
block where good feeding can be found. Another principle of Jaw 
is, that “no man is bound to fence against his neighbour's cattle " 
It is the owner who is evpested to keep them under coutrol. 
There are generally “Grazing Rules under the Act” in some or 
most provinces, and these should sjiecify clearly that the owner 
is liable under all circumstances. Then there is no excuse for 
ingenious magistrates. 

F. Glkaduw. 


V-bHIKAR AND TRAVEL. 


Th* Indian Pluuttti and their Allies. 

Bv. F. Finn, B A., F.Z.S. 


Chapter V. 

Kalijbs — ( continued from Vol. A'Al 17//, p. 446). 

The height of perplexity has, I believe, been exemplified by 
a blind man looking in a dark room for a black hat that is not 
there 1 Somewhat similar is the state of mind induced by the 
study of the Kalij pheasants of this Empire. Once we get away 
from the three species I dealt with in the last chapter, 1 doubt very 
much if the birds themselves know to what species they belong ; 
at any rate, if they do, they are singularly free from any restric- 
tive rules about inter-marriage, and the result is a collection of 
mongrel hybrids exceedingly interesting to the philosophic 
naturalist, but maddening to the casual observer who wants to 
name what he shoots. 

On the principle of proceeling from the known to the un- 
known, 1 shall first describe the first species about which no doubt 
exists, and then proceed to the consideration of those concerning 
which authors are not agreed. I may, however, first of all recall 
to mind that the males of all the kalijes now to be dealt with 
differ markedly from those previously described, in having the 
breast-feathers of the ordinary rounded shape, not narrow and 
pointed. Moreover the breast is always mostly black, generally 
completely so. 

The Black-breasted or Purple Kalu. 

Gmnatn* hortfiddi , B Ian ford, Faun. British India, Birds, 
Vol. IV, 92. 
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Native names : — Mathura, Chittagong and Sylhet ; D&riig, 
Dirrik , fl-aro Hills ; Dorik , at Dibrugarh. The last name seems 
commonly used by Europeans. 

This is a bird of similar type to the light-breasted kalijes 
hitherto dealt with, with a narrow projecting crest, and rather 
short hen-like tail. The cock is altogether of a glossy purple 
black, except f »r the white barring on the rump which he has 
in common with two of his allies above mentioned. 

The hen is just like the hens of the previous kalijeR — brown, 
with each feather tipped with a lighter shade, and with the tail 
feathers black, except the top or central pair. 

The Dill is horn-colour, face red, and legs drab or grey. 

The dimensions are also as in the previous species, the cock 
being ahout two feet long and the hen about twenty inches. 
This bird's range extends from the lower hills of East 
Bhootan and the Daphla country, north of the Assam valley, 
throughout the ranges to the southward to Chittagong, North 
Arrakan, South Manipur and Bhamo. Its eggs, which resemble 
those of the preceding kalijes, havp been found in Sylhet towards 
the end of March. If has been tried as a game-bird in English 
preserves, but though it throve well, was killed off again as a 
nuisance, being very pugnacious to the true pheasants, hard to 
put up, and flying dangerously low for shooting when it could be 
made to rise. 

The Lineated Kalij or Burmese Silver Pheasant. 

Gemiatut tin talus, B lan ford, Faun. Brit. Ind., Birds, Vol. 

IV, p. 92. 

Native names:— Pit, Kay it, Burmese; Rak t Arrakanese; 
Synklovk , Talain ; Phuqyp , Karen. 

This is a slightly larger bird than the last, but of the same 
type as regards the narrow stiffish crest and rather short tail; its 
colouration is, however, of a quite different character. 

The male is blue-black only on the crest and on the under 
parts from throat to beak ; the flanks are also black, with white 
streaks in the centres of the feathers, which streaking may extend 
over all of the breast also. But the upper plutaage, wings, and 
tail, are of a grizzly grey or pepper-and-salt colour, produced by 
tine zig-zag black and white pencillings. which get stronger and 
coarser on the quills of the wing and tail. The topmost or oentre 
tail feathers, however, are pure white on their inner webs and tips, 
contrasting well with the rest of the plumage. 

, The hen is brown, with the head, neck, upper back, and 
oreast distinctly streaked with white, the white marks being 
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V-shaped on the back of the neck and shoulders. Her centre tail 
featherB have the inner webe and the tips buff, corresponding to 
the white of the same pair in the cock ; and the outer pairs are 
black, marked with brown, and pencilled with wavy white lines. 
She is thus easily distinguishable from the hens of the previous 
species. 

The face is red, as usual, in this species, and the bill greenish 
horn-colour; the eyes, however, vary from red-brown to white, and 
the legs from drab to flesh colour. 

This is the kalij 'of Burma, and it extends to south-western 
Siam. It frequents hilly Ground, and k*epB to cover, being an 
inveterate runner and skulker. It breeds in March and April, 
the nest being merely a hollow lined with a few dead leaves, and 
containing Beven eggs of a pale buff colour. 

In order to understand the kalijes of this group, it will be 
necessary to describe a species which is uot Indian, but which 
with the extension of our Empire or of its own ranges may come 
to be a British subject, and is at all events better known generally 
than any other kalij. 

This is the Stiver Pheasant (Oennaeaemyclhemerua) of China 
now rare in a wild state in that country, but very widely known 
as an aviary bird, as it tlnives better than any other pheasant in 
captivity. In this bird, which is larger than any of our species, 
the male has a long full drooping crest and a very long tail, 
reaching two feet, and gracefully arched and tapered ; but the 
feathers composing the tail are flat and lie vertically and back to 
back as in other kalijeB. The crest, under-pnrts, and flanks in 
the cock are blue black, and the upper plumage, wings and tail 
pure white, with fine hair-like black pencilling, which becomes 
strong and bold on the wings and side tail feathers. The centre 
tail feathers are plain, ^and at a little distance the whole upper 
plumage looks white. 

The hen has a very short crest and a moderately long, 
closely -folded tail. She iB of a plain uniform brown, with the 
side tail feathers boldly pencilled with black and white. 

Both sexes have bright red legs, pale green bills, and red 
faces, the male’s face having a beautiful velvety appearance. He 
is, altogether, n most lovely bird, unequalled in the whole family 
for grace of form, while his colouring, though so chaste and 
simple, is particularly striking. He is no better than other kalijes 
as a sporting bird, but there is more meat on him, and as be is 
unequalled among game birds as a landscape ornament, I should 
strongly advise his introduction in India, where kalijes of any 
sort can live, as one may as well have a very beautiful bird about 
as an ordinary looking one. 
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Crawfuhd's ob Anderson's Silver Pheasant. 

Oennaeua anderaoni , B lan ford, Faun. Brit. lad., Bird*, 
Vol. IV, p. 94. 

This species, which is rather doubtful and has been described 
under several names, is intermediate between the two last. The 
tail of the male, although not so long as that of the Silver 
Pheasant of China, is nevertheless considerably longer than the 
wing, and curved ; the crest is full and drooping. This crest, with 
the under-puts and flanks, is black with a blue glosH, as usual ; 
the upper parts appear grey at a little distance, but close at hand 
are seen to he boldly and clearly marked with concentric lines of 
black and white, equal in breadth and resembling a curved V or a 
(rot, hie arch in shape. The accuracy of the pattern is something 
remarkable, and has a very beautiful effect. On the quills of the 
wing and tail the marking becomes a rather irregular pencilling, 
and on the inner webs and tips of the middle tail feathers the 
black pencilling dies away altogether. 

The hen is plain brown almost throughout, including the 
side tail-feathers, but is marked on the breast with V-shaped 
white streaks. 

The cock is two-and-a half to three feet long, of which more 
than half is tail. The wing measures about ten inches. 

This is one of the doubtful species to which I alluded above., 
as are also those which follow. Only a few specimens have been 
obtained, and these appear to differ considerably. The type of 
the species, however, obtained by the late Dr. Anderson in the 
Kachin Hills, closely agrees with birds from the Ruby Mines in 
Burma and with others obtained by French naturalists from 
Annam. I was able to observe the last in Paris some years ago, 
and there saw the hen. Dr. Anderson's bird, which is still in the 
Indian Museum, had flesh-coloured legs, but the others 1 have seen 
had red oneB like the Chinese Silver Pheasant. Several skins 
collected by Captain W. Gr. Nisbett in the Kachin Hills, north 
of Bhamo and east of Myitkyina, show the most remarkable 
gradations between this species and the Purple or Black-breasted 
Kalij ( Oennaeua hmsfifldi), and the two species evidently inter- 
breed there, the Purple Kalij strain predominating on the lower 
ground and the Silver Pheasant on the higher. One such hybrid, 
with the white pencilling on the upper surface less strong than 
in the true anderaoni and showing white rump bars, has been 
called Oennaeua daviaoni. Mr. Oates considers this form the true 
anderaoni, and calls the Ruby Mines birds Oennaeua rufipee . All 
I can say is, however, that what I have above described os 
& anderaoni corresponds with the typical specimen in Calcutta 
and with the figures which have been published to aocompany 
accounts of that species, so that there should be no doubt 
about it* 
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Dr. Blanford, in the Fauna of British India , suggests that 
0. andereoni may after all only be a crons between the Lineated 
Kalij and the Chinese Silver Pheasant; and certainly there is a 
stuffed specimen of this cro*s in the Paris Museum which nobody 
could call anything else but an Anderson's Silver Pleasant if they 
did not know its origin. On the other hand, the uniformity of 
the type in seveial specimens might be used as an argument for 
its distinctness. Many hybrids, however, are known to be very 
uniform in type, especially those between the (xolden and 
Amherst Pheasants, and the goldfinch and bullfinch. Moreover, 
intermediate forms appear to occur between Anderson’s and the 
Lineated Pheasant, and also between the former and the true 
Chinese Silver Pheasant, so that on our eastern frontiers there 
seems to he a great deal of confusion among these birds which 
has not yet been cleared up. Experimental breeding in confine- 
ment ought to settle the matter, and with birds so easily kept 
and studied as are the kaliies the problem might he solved in a 
few years. 

I have dwelt on this point at such length because the 
same remaiks apply to the other doubtful forms 1 shall now 
describe, though none of these are so interesting as the Auderson’s 
Silver Pheasant, which is really a very beautiful hird in its own 
way and quite unlike anything else, so that if it really is a 
hybrid it iB a very remarkable product. 

Cuvieh’h Kalije. 

Oennatvs cuvieri, Blanford, Faun. Brit. Ind , Birds, Vol. IV, 
p. 93. 

In this bird, which exactly resembles the Purple Kalij in 
shape, the plumage is also much like that of that bird, being 
mostly purple black with whiLe bars on the rump; but the upper 
parts, wings, and tail are all regularly but finely pencilled with 
white lines. The marking, in fact, is that of the Chinese Silver 
Pheasant reversed. All the tail feathers are pencilled in this 
way, from the centre pair to the outside, whereas in most of 
these pencilled pheasants the m irking differs on the different 
feathers of the tail. 

The hen is brown with lighter edges to the feathers, like 
that of the Purple Kalij, hut her outer tail feathers, instead of 
being plain black as in the hen of that species, are pencilled with 
fine white lines like the plumage of her own mate. 

This species, which resembles the Purple Kalij in size, seems 
to be found in the most typical form in the Chin Hills ; at any 
rate some specimens I have examined from there agree remarkably 
in their plumage. The figure given by Temmiuck, who first 
described Qennaeun cuvieri, also agrees closely with the Chin 
Hills birds; butTemminck could give no locality for hiB specimen* 
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At the same time, these Chin Hills kalijes with fine white 
pencilling on black may be merely hybrids between the Purple 
and the Lineated Kalij, as Dr. Blanford thinks. They certainly 
are just what one might expect from such a cross. 

Oates’s Kalij. 

Qmnatus oateei , Blanford, Faun. Brit. Ind., Birds, Vol. IV, 
p. 94. 

This is still more like the Purple Kalij, not only resembling 
it in shape and size, but being almost completely blue black 
with white rump-bars. But there is on the upper plumnge a 
scanty and broken pencilling, or rather peppering, of white, giving 
it a frosted appearance ; and the inner webs of the middle tail 
feathers are nearly white, as in the Lineated Kalij. 

The hen is like that of the Purple Kalij, but has the black 
outer tail feathers mottled with black and chestnut, and the 
inner webs of the centre tail feathers pale buff or green colour. 

This seems to be the kalij of the Arrakan Hills, two of Blyth's 
old specimens, in the Asiatic Society’s collection deposited in the 
Indian Museum agreeing with the above description. The 
description which Dr. Blanford giveB of 0. cuvieri in the place 
above cited, also agrees better in some respects with this bird than 
with Temminck’s. But he considers this form also a hybrid, as 
did Blyth, who identified it with Temminck’s 0. cuvieri . And 
tuo other specimens of Blyth’s from Arrakan are most obviously 
hybrids between the Purple and Lineated Kalijes. 

Several other pencilled kalijes have been described, but I 
have contented myself with noting the forms I have been able 
to make out personally, as, except the Purple, Silver, and Lineated 
birds, all the species with which ue are here concerned are very 
doubtful. Sportsmen should preserve, however roughly, the Bkin 
of any pencilled kalij they may shoot in out-of-the-way places, or 
at least take photogiaphs of such, the black and white markings 
lending themselves admirably to photographic reproduction. The 
dimensions and locality should of course be noted. By the 
collection of such evidence we may at length find out how many 
species there really are, but I fancy experimental breeding would 
determine the point a good deal Booner. 

The Fine-backed Pheasant. 

Lophura tufa, blanford, Faun. Brit. Ind., Birds, Vol. IV, p. 87. 

After such a terribly mixed up lot as the pencilled kalijes, it 
is are lief to come across a bird which is very distinct from every- 
thing else, as is the present one. In its general appearance the Fire- 
rack resembles the shorter tailed kalijes, but the male has a diffe- 
rent style of crest, this being erect and brushlike, and composed 
of feathers whioh are bore-shafted at the base. There does not, 
indeed, seem much reason Ipr separating the few species of 
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Firebacks from the kalij genus. In the male of our only species, 
the general colour of the plumage is metallic purple; the lower 
back is fiery copper red, and the two centre pairs of tail feathers 
and part of the next pair are white. There are also some white 
streaks on the sides of the body. 

The hen is cheRtnut-coloured with white edges to the feathers 
of the neck in front ; below this the feathers are black, still with 
white edges, and the pattern extends along the flanks ; the centre 
of the belly is plain white. 

The hare skin of the face is bright blue and the eyes red ; the 
bill all white in the male, but brown below m the female. The 
legs and feet are bright red. 

The cock i* a large bird, measuring twenty-eight inches in 
length, of which less than a foot goe* to the tail ; the wing is almost 
a foot long, and the shank nearly five inches. The hen is less 
than two feet long, with a ten-inch wing and tail of only eight 
inches. 

This pheasant only just comes within our area, inhabiting 
Sumatra and the Malay Peninsula, whence it extends into the 
most southern part of Ten asbenm. It inhabit* evergreen forests, 
and is found in small patties of about half-a-dozen, though the 
males are sometimes solitary. They buzz with their wings like 
the kalijes. Like them also, they are vicious birds, a very fine 
specimen shown me recently by a native gentleman in Calcutta, 
which had been kept for more than twelve years, was confined in 
a cage for attacking one of the servants — whose wrist it had ripped 
open with its spur — when allowed to run at large. Another of the 
species, now in Mr. Rutledge's possession and also allowed liberty 
was, when I last saw it, walking round and round an old native in 
a manner which boded an attack. It was interesting to see that 
the bird's fighting attitude was exactly like what would be the 
show position before a hen The blue face skin was expanded, and 
the slanting pose assumed, so as to keep the copper back always in 
full view of the spectator on whom the biid was intent. 

Little seems to be known of the Fireback altogether ; our 
information about its breeding has been furnished by a captive hen, 
which laid, in July, a buff egg a little over two inches long. All 
the FirebAcks seem rather scarce in captivity, so that specimens 
would be acceptable to any zoological garden 
(To be continued ). 
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Vr.-EXTRACTS, NOTES AND QUERIES. 


Experiments on the Latex and Rubber from 
Caetilloa Slastioa- 

TiiEHh are many important problems in connection with the 
extraction of the latex from rubber trees and its conversion into 
rubber which require careful investigation by scientific observers, 
and considerable interest, therefore, attaches to a series of articles 
contributed by Dr. C. 0. Weber, a well-known rubber expert, 
to r lht I ndiarubher and Gutta-pei'cha Trades Journal iVol. 
XXIV, Nos 6, 7, 8), giving an account of some experiments 
which he conducted while on a visit to the rubber plantation 
of the Las Cascades Plantations Company on the Isthmus of 
Panama. 

The plantation is situated in the billy district near the town 
of Panama, ^here the land rises very gradually to a height of 
ILKlu feet or more, and, at the lower altitudes, is eminently Buited 
for the cultivation of rubber, cacao and coffee. The Cen ral 
American rubber tree, a variety of Castilloa , is the one cultivated, 
and, at the present time, the plantation contains 70,000 of these 
trees, of which 15,000 are from eleven to twelve years old. An 
exact botanical identification of the tree was difficult, since at the 
time of the visit neither flowers nor fruit were present, but from 
a close study of the morphological characters. Dr, Weber concludes 
that it is almost certainly the true Castilloa elastica. Very 
discrepant accounts are given by different observers as to the 
quantity of rubber which can be obtained from a Castilloa tree, 
figures ranging from 2 to 49 lb , or even more, being quoted as 
the yield from trees growing in Central America, while, on the 
other hand, experiments conducted by Dr. Triimn in Ceylon upon 
a large number of trees gave a maximum yield of only 4‘3oz. 
The yield of rubber from the trees at Las Caucadas was as 
follows : — 


Ago of tree. 

B years 
7 , 


Yield of latex. 

Percentage of rubber 
in In rex. 

Yield of robber. 

1 lb. 13 oz. .. 

2« 

7 5 oz. 

2 1H. 5 oz. .. 

20 

9*0 *z. 

3 lb. 1 oz .. 

20 

14-2 os. 

5 lb. 3 oz. .. 

81 

25 7 oz. 


The yields from the trees of eight and eleven years of age 
present the means of a number of exDerimants, while the figures 
for the younger trees are the means of two trials ; the results 
were considered to be rather below th'in above the average. The 
trees can be tapped with perfect safety twice a year, so that the 
annual yield of rubber would be twice that given in the above 
table. There is little doubt that the amount of rubber yielded 
by the same tree in different districts is liable to considerable 
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variation, and the need for careful experiments before the cultiva- 
tion of any particular variety is undertaken upon a large scale 
cannot be too strongly emphasised. 

The yield of rubber is, of course, intimately associated with 
the amount of latex furnished by the tree, and many experi- 
ments have been made from time to time to determine the best 
method of making the incisions in order to secure the maximum 
quantity of the latter. The point to be aimed at in the tapping 
process is to obtain as large a supply of latex as possible without 
in any way injuring the vigour and growth of the tree. It is 
clear that the best method of making the incisions will depend 
largely upon the uistribution and arrangement of the laticiferous 
tissue, and as the latter may vary widely, it is impossible to lay 
down any universal rule ; the method of tapping must be adapted 
to suit the particular conditions. The laticiferous vessels in 
rubber trees are usually stated to lie in the layers of bast 
immediately beneath the hark, without extending into the wood, 
but Dr. Weber found that in Castilloa, although the bulk of 
the vessels were thus situated, there were also a number of large 
ductB distributed through the wood, and a considerable number 
surrounding the pith in the centre. Whether these inner vessels 
communicate at all with the outer ones was not investigated at 
the moment, since, in any case, only the external vessels lying 
in the baRt can be opened without risk of seriously injuring the 
tree. In the bast the vessels were found to run longitudinally, 
and there was surprisingly little evidence of any lateral inter- 
communication between them. This observation at once 
explained the fact that longitudinal incisions in the bark gave 
either an extremely small flow of latex, or, in many cases, none at 
all, and suggested that horizontal cuts would yield the best result. 
In the case of Castilloa, however, a horizontal cut is not very 
satisfactory for the collection of the exuding latex, and, in addition, 
a large number of such cuts require to be made in order to extract 
the whole of the available latex, so that it was found preferable 
to employ a continuous spiral cut which can be made to drain 
practically the whole of the trunk. A spiral incision of this kind, 
made at an angle of not more than 45 degrees, gives an excellent 
result as far as the flow of latex is concerned, and is much better 
than the system of making a series of V-shaped cuts connected 
by a single vertical one. 

The method of making the incisions is of some importance, 
since if they are carried too deep, there is danger of inflicting 
permanent injury upon the tree, though Dr. Weber, as the result 
of his observations, expresses the opinion that cuts penetrating 
to the wood are not necessarily injurious to the tree, but may 
retard the healing proceBB. With a view to preventing the 
attacks of insects on the exposed surfaces, the wounds were 
treated with an antiseptic paint, and it was found that this 1 
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materially assisted the healing, as in these cases the cuts began 
to close up a week after the tapping. A new kind of tool, enabling 
a clean and continuous cut to be made, was also introduced with 
very satisfactory results, and particulars of this are promised in a 
later communication. 

The latex obtained from Caatilloa elastiea at Las Cascadas 
does not flow like milk, but issues from the cuts in the foim of a 
thick cream containing a very high percentage of rubher. ThiB 
point again illustrates the variation shown by the same tree 
growing in different districts, for while a similar latex is yielded 
by CaBtiVoa ebwttca in some parts ot Guatemala and Venezuela, 
yet in general it gives a fairly thin milk. The variation in this 
respect cannot be due to a difference of species, differences of 
altitude, or range of temperature, but may possibly be connected 
with the condition of the Roil and the annual rainfall. At the 
moment of issuing from the cuts the latex forms an almost pure 
white creamy mass, which, however, almost immediately begins 
to discolour, and in a very short time becomes brownish-black, 
changes due to the presence of an oxidising ferment in the latex. 
It is intensely bitter in taste, due, it is thought, to the presence 
of a glucoside, aDd contains a large percentage of albuminous 
matter, which may rench as much as 1 1 per cent. This latter 
fact is thought by Dr. Weber to account for the ease with which 
Oastilloa latex can he coagulated, rather than the large size of the 
rubber globules to which it is generally attributed. 

The methods adopted by the native collectors for coagulating 
Castilloa latex vary considerably, and are usually of a very crude 
nature. The following are the most important : — 

1. The latex is washed with water, but just as often thi* is 
neglected, and is treated with a decoction of th* crushed stem of 
the inoon-plant, Calonyctoa s/^ciosnm, which is strongly acid 
in reaction. This is the process employed in British Honduras. 

2. The ]ate« is treated with the juice expressed from 
Jpomara bond, noa s, which is stated to be strongly alkaline, though 
this latter point is open to considerable doubt. 

3' The latex is collected in shallow holes dug in the ground 
and is mixed with a boiling solution of soap in water. This 
method is extensively used in the Isthmus of Panama. 

4. The latex is treated with a solution of alum. 

& The latex is coagulated by boiling in earthen vessels. 
This process is said to be employed in Mexico. 

, These methods need not be referred to in further detail, since 
i y are All more or less unsatisfactory, but it may be noted that 
the fresh latex obtained at Las Cascades, sifter being slightly 
diluted with water, was not oosgulated even by prolonged boiling, 
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but if allowed to stand until it had assumed a very dark colour, it 
was rapidly and completely coagulated s»y the application ot heat. 
The serum of the later, which contains a large amount of 
albuminous matter, also showed a similar behaviour. In all the 
above methods the separation of the rubber appears to be brought 
about indirectly, the added substance really coagulating the 
albuminous matter present, and this coagulum carries with it the 
rubber globules previously suspended in the latex. The rubber 
thus obtained is, therefore, always contaminated with albuminous 
matter, often containing from 9 to 13 per cent, of the latter, and it 
is the presence of this which makes Castilloa rubber, as usually 
prepaied, bo prone to putrid fermentation. The value of the 
rubber would be greatly increased if these albuminous substances 
could be eliminated, either by removing them fiotn the liquid 
before coagulation, ox by bringing the latter about in a manner 
which does not also involve the coagulation of the alhumen. 
Methods have been already suggested for accomplishing this in 
special cases, and n very simple process, cpplictiftle to Castilloa, is 
now given by Dr. Weber. It has been observed that if Castilloa 
latex be diluted with water and allowed to Htand, it “ creams,” i 
the rubber globules rise to the surface but do not unite to form a 
coherent mass. Dr. Weber finds, however, that if formaldehyde be 
added to the diluted latex, the rubber globules, which separate, do 
coalesce to form a cake, while All the albuminous matter remains 
in the liquid. In carrying out the process the crude latex was 
first d : luted with at least five times its volume of water, and in 
dealing with the thick latex obtained at Lns Cascadns, it was found 
advantageous to dilute with boiling water, but this plan would 
not be applicable in all cases. The diluted latex was then 
strained through cotton gauze into well-washed petroleum barrels, 
to each full barrel 8oz. of formaldehyde was added, the whole 
was well stirred and allowed to stand for 24 hours. The 
formaldehyde prevented any coagulation of the albumen in the hot 
solution, and al*o caused the rubber to separate as a white mass 
of such strength and toughness that it could be lifted entire from 
the barrel. This mass of rubber is rather porous and contains a 
quantity of the liquid enclosed in its cavities, so that it is at once 
cut into strips which are thoroughly washed with water until quite 
free from albuminous matter, and then dried. The rubber thui 
obtained is of exceptional parity, it does not undergo any change 
on keeping, and could be used for many industrial purposes 
without further treatment. The dry* strips are extremely light 
in colour, semi-transparent, and, when dissolved in -the usual 
rubber solvents, form almost glass-clear solutions ; the characteris- 
tic rubber smell is almost entirely wanting, the strength is said 
to be superior to that of washed and dried strips of Para rubber, 
and the behaviour in the vulcanizing process and the character 
of the vulcanized product are at present under investigation. An 
analysis of one of the strips showed that it contained only 2*6 
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ppr cent, of resinous matter, 0*44 per cent, of ash, and no 
albuminous or insoluble constituents. 


Some interesting observations were also made regarding the 
amount of reBin present in the rubber obtained from different 
parts of the same tree and from trees of different age. It was 
found that in an individual tree the resin increased in amount 


from the root upwards, and that the rubber from the younger 
trees always contained a far larger portion of resin than that 
from the older ones. The following table gives the differences 
observed : — 


trank 

Percentage of 
re»in present. 
... 2*81 

largest branches 

... 3 77 

medium „ 

4*88 

'OU"g 

5 86 

leaves ... 

7-50 

2 ) ears old 

... 42 33 

3 ,1 ... 

... 35 02 

4 h ,. ... 

... 2G-47 

5 I, ii <>■ 

... 18-18 

7 ., „ ... 

... 11 50 

8 

7 21 


Similar differences have been recorded in a few other cases, 
and the amount of resin present in a sample of rubbpr would 
therefore appear to depend not only on the particular variety of 
tree from which it was obtained, but also on the age and to a less 
degree on the part from which the latex was drawn. The above 
figures indicate that in the case of Castilloa it would not be 
advisable to tap the trees until they are at lea*< 8 years old, not 
only in the interest of the life and development of the tree, but 
also in the amount of reBin which may be safely admitted in 
rubber of high quality. 

In conclusion, Dr. Weber gives some paiticulars concerning 
the prospects of rubber-planting in Central America, and one 
point mentioned is of interest to all intending planters of Oaetillo a 
elattica. It is stated that there are three varieties of the tree, via* 
alba, negro, and rubra, distinguishable only by the colour of the 
bark, but of very different value as rubber producers. The alba 
has a white bark of a distinct yellowish or pinkish oast ; it is the 
hardiest of the three varieties, suffering little from the tapping 
process j it produces a thick, creamy latex, and yields the largest 
quantity of rubber. The negra has a veiy rough, dark bark 5 it 
readily yields a thin milk, producing a good rubber, but the tree 
may be easily bled to death in tapping. The third variety, the 
rubra, has a reddish bark which is very smooth, thin and brittle, 
and does lot show the longitudinal furrows noticeable in the other 
two ; ii yields a very small quantity of latex, but the quality of 
the rubber is good. The r«t6ra is very common eH over Central 
America, and it is possible that it has bean planted in a . number 
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of instances instead of the alba ; indeed, Koschny is inclined to 
think that it was the rubra variety which gave such discouraging 
results in Ceylon and Java. In planting Castilian, therefore, 
great care would appear to be necessary in order to make quite 
sure that the seeds or seedlingB employed are really those of the 
best variety Imperial Institute Journal . 


Professor Bailey on ths want of a State Forest. 

Colonel Bailey, in opening the Forestry Class said the present 
wab the twelfth occasion on which he had addressed an introductory 
lecture to the students of that class. In France, Germany, and 
other foreign countries, he went on to say, the) had fully equipped 
special schools with woods in which practical insti uction was given, 
and the students' whole time, (or three or more yeaiB, was at the 
disposal of the professors. At Cooper’s Hill candidates for the 
engineer, telegraph, and forest department of India received their 
training, and the course for forestry students extended over three 
years, one year of which v as spent in practical work in German 
and French foredb. In Edinburgh they were limited to a course 
of one hundred meetings, and the students of the class were for 
Ihe most purt engaged in other university work, so that the practical 
work was unavoidably limited to excursions on Saturdays to woods 
in the neighbourhood, which had not been managed on correct 
principles foi a sufficiently long time to render them suitable 
object-lessons to the class. The want of a State demonstration 
forest was very badly felt. Woods privately owned could never 
answer the purpose satisfactorily. In consequence of representa- 
tions mnde by the A rbori cultural Society, a Department .1 Com- 
mittee had been appointed by th*» Board of Agriculture, and it 
might be hoped that one result of that committee would be the 
provision, within a convenient distance of Edinburgh, of a State 
area in which practical instruction could be given to this class. 
Visits to Continental forests would, however, be desirable for BOire 
years to come, until well developed middle-age and older crops 
could be Rhown here. The prospects now offered to foresters in 
this country were not encouraging. That was largely because 
their woods had not, generally speaking, been managed on business 
principles, with the Role object of making them pay a profit from 
the shIo of their produce. For that and other reasons thry had 
not, in Up past, yielded the returns they would have rendered 
under different management That result, however, bad not been 
attiibuted to its true cause, but bad been falsely ascribed to 
defects in their soil and climate, the non-existence of which might 
be concluded from the splendid specimens of isolated trees which 
adorned their parks and policies. Their woodlands had great 
potential value, which had not yet been generally recognised by 
their owners and the public. But the old views on many points 
connected with British foi estry were rapidly losing ground ; and 
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an pooh as a fair proport ion of their landowner* began to realise 
the possible value of their wood*, and to recognise forestry ar a 
science, they would begin to pay adequate salaries to trained 
men. The certain falling off in their supplies from abroad would 
enhance the market value of home-grown timber, and that again 
would add to the value of their woods, and render their owners 
more desirous of placing their management on a sound basis. — 
The Timber Trades Journal . 


Fonst Distraotim by Ineioti is Mtewfcy. 

Christians, Dedembtr 20 th 1902. 

Our big forests in Osterdalen and Solor have met with a fearful 
plague, and are in great danger of being destroyed. 

A larva *< furuspinner” (firspinner) appears in masses, and 
has already totally destroyed 6000 “ maal ** (one mail equals 
1000 metres). It appears, besides, in abundance over an area of 
00,000 to 70,000 maal, setting aside the areas where it does nob 
appear so numerous. The hitherto caused damage can scarcely 
be estimated less than 300,000 kroner, to which comen the value 
of the infected and threatened areas. The value of these latter 
is estimated at 1,200,000 kroner. Under these facts— and in 
consideration of the rapid Bpreading the larva has had, and paying 
attention to — that we still only are in the beginniug of its 
devastation— the forest societies are letting their daily work rest 
for getting time to fight the great danger only. 

How rapid the larva has spread the following facts will 
show: In 1901 10 to 20 mail were destroyed; up to August 
12th, 1902, 1000 mnal ; to September 26th, 1902, 2000 maal; 
October 8th, 1902, 3500 to 4000 maal; and to October 22nd, 
1902 6,0 JO maal. 

A petition has recently been banded to the Agricultural 
Department with a request, as soon as possible, to grant and pay 
2 \000 kroner, to the “ Hederaarken Forest Society,” who are 
willing to conduct the fight against the pest. This temporarily, 
2.5,000 kroner, will be used for preliminary enquiries- how the 
larvae oan best be destroyed. 

. The forest owners themselves are now preparing to protect 
their forests against the destroyers when theyj in the spring, 
awake from their sleep in the bog. For instance, by glue-rings 
around the trunks, where the larv® will then stick to when 
crawling up ; or by digging trenches, with small deepenings, with 
food in, is an easier way to be able to destroy them. Isolation 
lines of glued laths will .also be used. 

„ The larva is very big, quite 2J iuohea long, and about a little- 
nnger thick. It eats a fir leaf in five minutes, and 1000 fir leaves 
before changing into a butterfly. It was hoped that they would 
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parish during the winter; but the fact i* that they easily stand 10 
to lo degrees. They are lying together in balls under the bog 
during the winter, and awake in April, when they at once go to 
their destroying work. It is pitiful to look at an areft where the 
larva has stayed for some time. All is eaten —not a fir leaf left — 
only brown, brown, brown. 

• It is believed nature only destroys them by parasites ( mush- 
rooms), but only after a three years period ; but as they, during 
three years, cAn waste big areas, of course, something must he 
done, and as fast ns possible. To cultivate parasites will he tried, 
and spread them out over the infected forest. The last four dry 
years have caused this plague. 

Perhaps the worst of aII is that nothing will grow on the 
places where the larva has wasted. 

The last time these pests appeared in such numbers was in 
1812 to 1816, when big forests were destroyed. — The Timber 
Trades Journal. 

VII.-ttMBSR AND PRODUCE TRADE. 

Gtaiofclll and Sim’s Wood Circular. 

London , January 12t/i, 1903. 

East India Tlak. — The importation of timber and planks 
has been : — 

18%. 1897. 1898. 

23 312 Unis ... 20,428 Loads ... 18,0*3 Loads 

And tbe deliveries 21,941 „ ... 18,410 „ ... 18,526 „ 

1890. 1900. 1901. 1902. 

12,836 Load*... 15, 024 I o*1s... 12,M0O Load*... 8,76 j Loads 
Deliveries. 17,017 „ ...11,058 „ ...1\807 „ .. 12,598 „ 

A comparison of the figures of importation, delivery and 
stock given in our tables reveals the fact that the London market 
for teak has been badly starved for supplies during 1 902. An 
abnormal shortage of rainfall in Burma and Siam has resulted 
in a block of logs up country, which there has been no water 
in the rivers to bring down for manufacture to the shipping 
£ort8, and occasional heavy storms, causing sudden temporary 
floods, seem to have done more harm than good, hy washing logs 
away altogether. A more normal state of things is thought 
now to have supervened, but the process of getting into working 
order again will be very slow, and in the meantime, stocks in the 
importing markets all over the world are being reduced to a 
minimum. Prices have risen slowly and with a good deal of 
hesitation throughout the year, and at its close are certainly not so 
high as might well have been expected under the circumstances—* 
partly, perhaps, from sheer lack of anything to feed upon, for it 
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is difficult to raise prices without nny wood to sell. Tn Jjondon 
the consumption remains at about the average of the two previous 
years, but is greatly below the figures of the years before that, 
when supplies were so much laiger. • Logs and planks have about 
maintained their relative position, the demand for the latter not 
having made any notable further advance during the year. The 
supplies from Java have been more ample, and, partly aided, no 
doubt, Ly the scarcity from the older sources, have advanced 
greatly in favour, and been saleable at fairly remunerative vnlues. 
The demand for teak grows and spreads steadily, and although 
less is probably used in an individual warship than was formerly 
the case, many more warships are now built and planned, and 
the general use of the wood increases yearly. 

HoskwooI) — Essr India. — There was a considerable incrense 
in the imports last year, and the demand, although still small, was 
rather better. The bulk of the import was taken into consumption, 
hut sufficient stock remains on hand to supply current inquiry, 
which is mostly for large prime logs of good colour. Prices kept 
fairly steady, and are now firmer at from £8 to £H per ton. 

Sai in wood— East India.— T he heavy stock brought forward 
was increased by fresh arrivals in the early part of the year, and 
for several months sales were slow and difficult, only figury logs 
attracting attention. I -ater on, supplies being JeBfc and the 
demand better, considerable sales were made, and although stocks 
ai e now quite moderate, there is sufficient ordinary wood, but 
finely-figured logs are rather scarce, and continue to bring good 
prices. Quotations are from 6/i. to Is. per foot. 

Ebony — Ceylon.— There was a considerable increase in the 
imports last year, but the demand remained inactive. Prime 
large logs were Bcarce, and the amall lots sent brought full prices, 
hut the bulk of the supply consisted of ordinary or poor wood, 
for which buyers could only be found occasionally, even at low 
prices, and the unsold stock ib now rather heavy. Quotations 
me from £8 to £15 per ton. 

East India. — The imports were in excess of the previous 
year, but were still very moderate. The demand was steady, 
and prices kept firm for good wood, but lower qualities were 
weaker towards the end of the year. Quotations for average 
sizes are from £9 to £12 per ton. 

Padouk — Ea«t India.— The import, although slightly larger 
than that of the previous year, was still very email, and sold 
readily at good prices. Supplies are now much wanted, as there 
is an active demand and scarcely any stock. For African there 
*** more enquiry, but only one small parcel was sent hem; tMs 
sold well, and the demand is increasing. Quotations for East 
India wood are from 6s. te 6s., and for African from 4s« to 6s. per 
foot cube. .\7 
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Sony, Xett u& Sioktoa, Limits. 

Wood Mahket Report. 

London , 1st January 1903. 

Teak. — T he course of this market during the past year has 
been consistently upwards, and the year closed with an advance of 
Borne 25 per cent, on the prices ruling at its com men cement. 
This winter’s abnormally short supplies from the forests in 
Burmah and Siam, owing to a short rainfall, point to a very 
restricted supply to Europe during next year ; and, although the 
consequent increase, 'on f.o h. prices may already have been large- 
ly Uncounted, it seems cfear that there will be a still further rise 
in values. Irrespective of the difficulty always created by un- 
usually high prices, merchants and dealers here are already embar- 
rassed by finding it impracticable to fill the usual specifications 
of consumers, who have become accustomed to have their needs 
more or less specially cut against in the Indian mills, which now 
find this class of business almost impossible— owing to the shoit 
supplies of suitible log timber for conversion. Planks and special 
conversions have, therefore, become so costly under the stress of 
increased demand and decreased supplies of raw material to the 
mills that it is to be feared the widening use of teak during 
recent years for architectural and domestic purposes will be 
seriously checked, seeing that teak is rather a luxury than a 
necessity for this class of work. It must, however, be recognised 
that teak logs are a necessity for naval and high-class passenger 
ship construction, and also ctnunt be lightly displaced for 
rolling-stock construction, so that the inevitably small supply to 
Europe during next y*»ar threatens to seriously inconvenience 
important industries, and put teak consumers out of humour 
with both shipper and merchant. It is, however, to be hoped 
that the next season’s supplies, which should commence to reach 
the Indian shipping poits next autumn, will be sufficiently ample 
to remove any great apprehension of the enforced high prices for 
this year's arrivals bringing about a seriously permanent displace- 
ment of this increasingly appreciated wood, where high-class 
construction is the main object. The import of teak last year 
has been some 53,000 loads against a consumption of some 65,000 
loads ; and the total landed stocks in Europe are only about 17,000 
loads, which is a record miiiimtim and about 42 per cent, under 
41m working stock in Europe of UM*2, which, in its turn, w«s a 
record, as the average landed stocks for the previous 10 years 
were some 47,000 loads. Whilst the shortfall in stocks hereof 
some 30,000 loads and the inevitably restricted importation for 
next year have to be faced up to, it must not be forgotten that the 
duH condition of trade will probably tend to lessen the demand 
for shipbuilding aad rolling-stock construction, although the 
demand for douth Africa should be a special exception — owing to 
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the prospective railway developments, And the re-equipment 
of the existing railways necessitated by the events of the 
recent WAr. 

In respect to London per se, the imports into and deliveries 
from the London Docks during the twelve months ending 31st 
December 1902, shew as follows s — 

L M2 ' load-. Imported, against 7,834 loads delivered Into consumption. 

Plauk and comerslens 11,814 „ „ 4,383 „ „ ,, 

Total . 8.384 „ „ 13,117 „ „ 

NorE. — The above figures deal only with landed stocks, and 
are exclusive of the overside deliveries, which, although very 
important in quantity, are not noted by the Dock companies. 

The Dock stocks at date analyse as follows 

r>,3‘»4 loads of logs, as against 7,779 loads at the same time last year. 

2706 „ planks „ 4,1 15 „ „ „ 

- „ blocks „ l£ „ „ „ 

Total 8,100 loads „ 11,930 loads. 

The past year has been characterised by a dead level of 
dullness throughout all departments of the timber trade, the 
demand bnving been of a monotonous hand-to-mouth ^character, 
with few forward contracts of any importance. On the other 
hand, the cost of most hardwoods, of which teak and mahogany 
are the leading examples, has Bteadily risen ; and American and 
Canadian woods have also advanced all round. With the possible 
exception of pitch pine the increased cost in all these woods has 
not been duo to any artificial manipulation, but the legitimate 
result of light supplies and increased cost of forestry operations 
owing to the appreciation in value of land, the giving out of the 
old forests near the main streams, and, in the case of teakv 
increased royalties and Government restrictions on the depletion 
of forests. As populations grow in the countries supplying 
timber to Europe, there is a greater demand for the home needs 
of such countries, and the trend is to increase the cost to Europe 
for the decreased quantities to he shipped $ and although coun- 
tries near home, like Eussia, Norway and Sweden, may force 
down values by prematurely forcing on Europe more than it is in 
need of, time will surely, if slowly, bring about a permanently 
higher level of value, seeing that it is a generally accepted fact 
that nature is not replacing trees at the same rate as they are 
being cut down. Financially, the timber trade has continued to 
be sound, as the great dullness in trade has served to emphasise 
caution, rather than, as is sometimes the ease, caused rash 
speculation in order to galvanise trade with the spurious activity 
which ends in financial trouble* 
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Errata “ Xadiaa Poroitw,” Jaauary. 1608. 

Page 3, line 7, from below, read “ first " instead of “ firts ” 

.. .. 2 „ „ „ “Graf" „ "graf” 

,, 18 „ 7 “more" „ ‘‘non-" 
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Shi Unity of SyMcultnro* 

Sylviculture i« one. ProfesRor Mayr of Munich, who emits 
this aphorism in the pages of the Allgemeine Forest und Jnyd- 
srituuffi means thereby to emphasise the unity of the principles 
of the art in all countries, however deeply they may have to be 
modified in order to meet human interest and local conditions. 
The author has travelled mujh. He has studied forests under 
the most vat ions climates, and has deduced from his studies a 
senes of general principles. A discussion of each of these would 
lead us too fur, but a selection is here offered to the reader, 
who may make his own comments thereon. 

1. When the mean temperature of the four months of most 
active growth fulls to 10°C. the forest disappears or is represented 
by a poor Btunted growth. This holds equally for Europe, Asia, 
atii America in both hemispheres. Under the equator the limit 
of woody growth is at about 3oOO metresf yet at this elevation it 
seldom freezes ! (Query , — During the four months at 11,400ft. 
on the equator. — Tuansl.) The temperature of 10° is there nearly 
constunt; the annual mean is that of the regions where in 
Europe the wine and tobacco prosper, yet wood will not grow. 
If follows that the 10° of the winter season do not coant, and 
that the total temperature cannot serve to characterise the 
vegetable life. 

2. In the northern hemisphere, when the mean temperature 
of May, Jane, July and August is between 12° and i 5, forest 
vegetation exists, and resembles that which is fonnd in Germany 

* TnuMUted from If. A. Sohaftffer in the Revue dee Ikum et t'urSte for 
1st August 1008. 

U.400 ft., but the tiairiator has seen firs and bushes at between 
12,000 and 13,000 in tb*llia»ale>as. 
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under similar climatic conditions. It is the zone of the fir and 
spruce in Kurope, Asia and America. If, during the same months 
the mean temperature is between 15° and 18°, the locality is that 
of the beech, while the oak, maple, ttuya and chamaicypariB can 
hIro be grown. A knowledge of the summer mean is therefore 
fundamental when introducing exotic-B. Conversely, it a region 
producea naturally spruces, beeches, chestnuts or what not. a 
close idea can lie formed of the mean summer temperature. 
This is a very useful piece of knowledge in countries where the 
meteorologicid stations are lew and far between, such as Asia 
and America. 

The constitution of climatic zones should not he based on 
herbaceous plants, even perennials, but on trees, and among trees 
those which have a limited habitat , for instance, spruce, beech, 
chestnut, lime. The Scotch pine, whose habitat extends from 
that of the chestnut south of the Alps to the Polar Circle, ie useless 
as a character. (It would be interesting to compaie the opinion 
of M. Mayr with the learned theories propounded by M. Flahaut 
in the lievue of 1901.) 

3. Forest species may he grown in places far from their 
original habitat , provided that the local climate of the new region 
is ar.nlagous. If the exotic comes from a warmer climate, it should 
be placed on south slopes with plenty of sun ; if it comeR from a 
colder climate, it should be placed in moist soils and cool aspects. 
Climate opposes an insurmountable barrier to natural reproduction. 
There is no such thing as acclimatisation. If ceitain species 
like walnut and rohinia have heen naturalised for centuries, it 
is simply because the climate of naturslisation was essentially 
like that of origin. There is no adaptation to a new and different 
climate." 


4. Trees of co*d climates do not possess in themselves any 
special power of resistance to frost, and the immunity which 
seems to be sometimes possessed is an individual and non-trans- 
missible quality. It is thus useless to import seed from colder 
climates in the hope of obtain iug greater hardiness. 

6. Trees growing in hot localities or in open crops are less 
exacting in the matter of soil. They are more exacting in cold 
moist localities or in the crowded state. The conditions of heat 
and light are similarly related. All species bear shade better 
when brought to a warmer climate, and require more light when 
brought to a cooler one. Trees which bear a certain amount of 
cover in their optimum climate (ash, maple, elm, Weymouth pine) 
become shade bearers in hotter climates and cannot endure shade 
in colder ones. 

* But tree* brought, tor instance, from the southern to the northern hemi- 
sphere will accommodate them wives > far m to flower Buy in Jane in India when 
their natural season may have been December in Australia. — 1 'banul. 
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6. In level countries where the heights do not exceed 100 
or 54UO metres above sea-level, the habitats depend on latitude, 
modified very considerably hv winds from the sea ; thus in the 
west of Northern and Central Kuroja* they follow rather longitudes 
than latitudes. In high mountain regions, altitude may produce 
effects Fimilar to those of latitude. The climate of the northern 
plains is found in the south at some elevation above sea-level, so 
that a species has often two habitats, a northern and a southern. 
It is therefore a mistake to label one species as a mountain 
species and another as a plains species. The spruce in Europe, 
the Douglas pine in America are mountain species in the south 
and plaius species in the north.* 

7. The climatic needs of a species are better characterised 
hv its habitat than hy the latitude or altitude at which it grows. 
Latitude and altitude combined furnish a more reliable but. still 
insufficient basis. If you tell a forester that the European larch 
grow* at 15l)0 metres altitude on the 46th ]>arallel of north 
latitude, or that the Japanese larch flourishes at 2000 metres on 
the 3Hth parallel, he gets no clear idea. But if told that both 
larches prosper in the region of the tir and spruce he grasps it 
at once Perhaps a certain reserve is here necessary; few foresters 
will agiee that the larch has the same habitat as the fir and 
spruce. 

8. If, in a given climatic zone, there are found two neigh- 
bouring species of the same genus, such for instance as Qucrcns 
pechmculatn and sessiliflora , it may be predicated that these two 
species were not originally amalgamated, but each had its 
distinct habitat , and that the mixture is generally due to the 
action of man. In Japan and America, where the flora is much 
richer, the applications of this law are far more striking. In 
practice, too, little attention is jiaid to these divergent exigences 
of climate, for though slight they are of great importance. 

9. In primitive forests the species which harmonise best 
are those which differ most botanical ly, though requiring the 
same climate. (Beech and fir, oak and pine, maple, ash and 
lime.) 

10. When two species are so alike as to be considered 
almost varieties, but have nevertheless different climatic needs, 
they are in reality true and distinct species. It is an error to 
consider morphological differences aB a result of climate, and to 
"ay, for instance, that the Russian spruce (Pic sa ubovuta) is only 
* town of the German spruce modified by severity of its locality. 
If this were so the Russian spruce would be found on the tops 
of the m ountains, but we know that there is nothing of the sort 

_ * True for many species, but is not barometric pressure a condition 
tffeotiog Plants 7-TaANSL. 
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M. Mayr will perhaps permit a note of interrogation here. 
It appears from certain studies made in France, notably by MM. 
Brenot and Mathey, that P. obovata exists both in the Alps and 
in the Jam. 

11. Frost-injury is always due to the death of the plasma 
killed by the direct action of cold. The plasma ib most sensitive 
during the time of cell-formation and active growth. When the 
functions of life appear dormant the chlorophyll is more sensitive 
than the colourless plasma. This explains the disease called “ le 
rouge" which is due to sun and cold combined killing the 
chlorophyll. Plasma iu the inert stage, as in seeds, is insensible 
to the intensest cold. 

12. All species become more hardy as they grow older, 
but this is not a phenomenon of adaptability. The fact is simply 
due to the trees rising above the cold layers of temperature 
near the ground, and to the greater thickness and mass of the 
trunk. 


13. The degree of moisture in the air is a great factor in 
forest vegetation. Experiments made in North America convinced 
M. Mnj'r that the forest ceases to exist in regions where the 
tension of water vapour aveiages less than 0 50 during the four 
months of growth : here is the domain of the steppe. Oaks and 
2— 3-lea?ed pines are the pioneers of the steppe ; it is they which 
least fear the neighbourhood of the dry zone. As this zone is 
left further behind, the number of species increases, hut it is only 
on approaching a moist zone that the fits, spruces, cypresses, and 
5-1eaved pines appear. Hence the broad-leaved trees and 2 — 3- 
leaved pineB are the only suitable species where the air is very 
dry, or where its moisture is subject to sudden variations. 

14. The assoc ation of trees as a crop has the effect of raising 
to some extent (10 per cent, at most; the degree of atmospheric 
moisture. This emphasises the need for maintaining forests in 
regions where the water-vapour tension vaiies lound 0 60 per cent 
The partial destruction of a forest may entrain the death of the 
remainder, and render reboisemewt impossible except adjoining 
existing forests. Inside a forest the greater humidity of the air 
has an action as beneficent as that of the moist ocean windB, and 
is exempt from their violence. 

15. It is in moist cool localities (mountain and northern) 
that climatic variations are least extreme during the growing 
season. It is there that the annual rings are all equal and the 
grain fine and regular. It is there that, wood attains its maxi- 
mum of industrial utility (resonance to sounds), 

16. The moister the climate, the easier becomes forest 
culture ; regeneration fellings, thinnings, etc., all are simplified. 



THE UNITY OF SYLVICULTURE. 


130 


Air-moistnre seems to exercise n favourable influence on the 
straightness of stems in all trees, and especially in Scotch pine. 
It would be interesting to verify the fact in France. 

17. It is known that a failure of rain for several days may he 
fatal to young plants The faculty of persistence increases with 
age, and the grown tree can endure fairly prolonged lieriods of 
di ought without much harm. Hut if the phenomenon recurs 
so that the mean rainfall of the four months growing Reason 
falls below 50 millimetres (two inches) the true forest 
disappears even if the air-moisture remains always above 
per cent. Exception must he made in cases where the winter 
rains aie very heavy and in the neighbourhoods of lakes and 
rivers with their sub soil percolation. 

18. A fairly moist soil is the best for all species when in 
their true climate. In hotter places, the locality must be more 
damp, while in colder ones it may be dry without hindering 
growth. 

1 9. Snow protects those parts of a plant which it covers, but 
it increases the danger of frost in the jiarts just above, for there 
the cold becomes excessive. Snowy winters are, therefore, useful 
to low plants, hut harmful to trees. 

20. As regards winds, the most dangerous are those which 
follow the direction of barometric minima, in Europe from the 
west, in Eastern America from the east, — in Eastern Asia from the 
south. Those coining from the opposite direction are less danger- 
ous. but still more bo than those coining from other points. Every 
elevation, mouutain or lull, determines a deflection of the current, 
a vertical whiilwind as high as the obstacle, and a return in one of 
the opposite directions. In localities called sheltered the most 
dangerous wind for Europe is thus from the east, and consequently 
the rules for laying out coupes may require some modification. 
On the east slopes of q plateau, the regeneration fellings should be 
laid out north-east and south-west. 

21. In tbeir youth trees are almost indifferent to the quality 
of the soil, hut with age their exigences become manifest. This 
explains the arrested development of many very promising 
plantations (larch on sand for instance). 

22* In their most suitable situation all species are so to 
speak polyphagous, that is to say, they succeed on soil of any 
mineral formation ; but as the locality becomes less favourable 
their exigences increase, so that certain exotics will only grow in 
parks or even in pots. This point is contestable, and it is 
doubtful if t be chestnut would prosper on limestone in the best 
possible locality on the south side of the Alps. 
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23 The light that most favours the activity of the 
chlorophyll* and consequently the growth of treeR, is not that of a 
blazing sun in a cloudless sky, neither if it the diffused light 
coming through rain or fog; hut that reflected by brilliant white 
cloua*. This shows what differences there may be in the effect 
of Rhade. ('over is favourable when it filters the rays of a too 
burning sun ; unfavourable when it cuts off too much of the 
necessary light. Under a Continental climate cloudless days are 
more numerous than near the coast, light and heat are more 
intense ; the influence of cover, of lateral hlielter, and the effect of 
thinnings will thus differ with the Continental position. Forest 
operations need to he conducted not alone with regard to the soil 
and species, hut also m accordance with the climate, aspect, and 
degree of sunlight. Here, again, sylviculture does not rest on 
arbitrary rules, but on the laws of nature. Under a more or let.B 
foggy maritime climate, young trees do not require cover ; the 
mist and clouds suffice ; the underwood is nlso unnecessary. The 
maritime climate is not limited to the sea coast ; it is found also 
in certain mountain regious and notably round great lakes. 

24. 'A knowledge of the law's of nature is especially necessary 
•in the regeneration of fore?t crops. Those which are approaching 

their exploitable age in their most suitable climate are the 
easiest. If the climate is warmer, seed will indeed he more 
abundant, and the young plants will endure cover better, but the 
moisture of the air and soil may be wanting, and the necessity of 
maintaining a denser cover over them may intercept too much 
of the needful rainfall. If the climate is colder, the moisture 
of the air indeed increases, but the production of seed and the 
persistence under cover both diminish 

25. In mixed crops artificial regeneration is more difficult 
than natural regeneration. The clean felling induces a 
capiicious complication of laws and phenomena whose contrary 
actions are not easily understood. Ceitain mixtures, such as 
spruce and larch, beech and larch, oak and beech, seem to require 
a mixed method, natural regeneration aided by artificial. 

• ••••• 

The principles of M. Mayr are open to discussion, but few in 
France will controvert his conclusion, which is this : 

11 Natural regeneration, a mixture of species suitable to each 
locality, a crop resembling as closely as possible the primitive 
state, such are the conditions which the forester should seek to 
realise, not only for the avoidance of dangers, but also for the 
greatest possible yield of the most valuable produce.” And be 
adds: 

11 The more one seeks to build up sylviculture on rational 
bases, the more one becomes convinced that there is no method 
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of trentment which hurmonises better with the Ihwh of nnture thnn 
the method of jarriim tge 'selection method). Not the primitive 
jardinatje , which was merely n lmryesting of the ripe trees, hut tlmt 
i emulated jurdiaaye which, in a forest containing the greatest 
possible variety of secies and aye classes, removes no single tree 
without aiming definitely tow uni n either the regeneration or the 
improvement of tie crop. Irregular tv rim aye is the most 
ancient, the easiest, and the roughest mode of treatment. Kegular 
jnrdiitage , with the view of placing each tree in the conditions 
moit favourable to its development, iti the most perfect and the 
most difficult of tieatments. It is an ideal not always easy to 
realise.” 

For our part, we can only endorse this conclusion, which 
seemr. to be the coming idea. Standards over coppice and 
selection forest have many joints of contact, ana there are already 
many forenters who hesitate to destroy a crop on pretext of 
regenerating it. Is it not posable to conceive a tientment which, 
gi\en a duly constituted forest, should maintain it always and 
fur all time in the same condition ? Why should not the XXth 
Century realise this li Unity of Sylviculture' ? 


The Insect World in in Indian Forest and how to study It. 

By E. P. Stewing, F.L.S., F.E.S. 

{ Continued from p. 111.) 

Pakt VI. 

The Okdkk LEtIDOPTKRA. 

Tins order comprises the butterflies and moths, both of which 
are very numerous in India. They are provided usually with 
four wings, all of which, together with the body, are covered with 
coloured scaleB, those on the body looking more or less like hair. 
The mouth parts in the jierfeut insect are formed for Bucking, 
and are in the form of a coiled tube or proboHcis. This proboscis 
is the characteristic feature of the mouth of a lepidopterous 
insect, and owing to the possession of such a mouth the destructive 
powers of the adult are very limited. The bead is 
small, with two large eyes, and ocelli may be present. The 
antenna are simple and knobbed or pectinate. The prothorax 
is small, flat and scale-like, and ia attached to the other portions 
of the thorax. The wings are various in shape, and the hind 
wing is sometimes prolonged into a tail. The wing is divided 
for purposes of description iuto the following regions : inner 
angle, costa, outer augle, hind margin, iiual angle and inner 
nmrg : n. The wings are always fringed with hairs. The legs 
are unusually long, slender and weak, the tibiee being furnished 
with spines. In most moths the upper and lower wing is joined 
by a hook-and-loop arrangement, the loop being on the upper 
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and the hook on the lower wing. This is never present in 
butterflies. Tarsi are five-jointed. The abdomen is cylindrical 
and sometimes flattened on each side. The males differ from 
the females in being siniiller, more brightly-coloured, with a 
thinner body, more highly developed antennas, and by having 
the body sometimes terminated in a clasping arrangement for 
catching hold of the female. The eggs are various in shape and 
are often very elaborately marked. Practically the only damage 
done by this Order is committed in the larval state. The larva 
has a cylindrical worm-like appearance. It consists of a well- 
marked head followed by twelve segments. The first three 
segments bear legs which are jointed and horny, and Are called 
thoracic legs ; next there are two small segments with no legs, 
and then four segments bearing each a pair of sucker-like legs 
provided with small hooks for clinging to leuves, etc. These legs 
are called the abdominal legs. Following these there are two 
more legless segments, and the last segment bears a pair 
of clasping legs. Never more than eight pairs of legs are 
present in Lepitioptera, though the number may be fewer, and in 
this way caterpillars can always be distinguished from saw-fly 
larva) ( Tenthretlinidai), which greatly resemble them, the latter 
having always more than live pairs of clasping legs. In some 
caterpillars ouly the thoracic legs and the last pair of abdominal 
and clasping legs (also called pro-legs; are present. In a few cases 
the pair of clasping legs is absent. The head is provided with a 
few ocelli placed just above the mouth. The antenna) are short 
and three-jointed. The larva is sometimes provide with silk, and 
there are then two small glands at the sides of the body, the silk 
coming from these as two serrate threads, which become glued 
together by a cement that hardens in the air; the larvae suspend 
themselves by this thread. There are nine pairs of spiracles 
(breathing openings) present, situated at the sides of the 2nd, 5th, 
gth, 7th, 8th, 9th, 10th and 1 1th segments. The anus is covered 
by a triangular flap. The larva is covered with hairs which inay be 
few and small or long and numerous ; these spring from tubercles 
situated on the grub. Whilst developing the cuterpi liar passes 
through a series of moults, 2— 5 in number, but usually four, during 
which it may change considerably both in form and colour. 

The larva pupates either by burying itself in the ground, 
hanging itself up by its tail, making a silken cocoon (external 
covering) and changing to a chrysalis within this, rolling up the 
edge of a leaf and pupating inside, etc. The pupa is covered by a 
continuous skin, which only shows the outline of the limbs of the 
future insect and the division of the abdomen below ; projections 
indicating eyes and proboscis are also visible. The proboscis may 
project a long way in some cases, as in the Hawk Moths. When 
the insect is mature it bursts the skin and crawls out. The wings 
at this stage are very small and soft and crumpled up. After 
leaving the pupal skin the perfect insect hangs itself up, head 
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uppermost, and pumps fluids from its body into the wings so as 
to expand them Thin process never takes more than two hours, 
by the end of which period the wings are fully expanded and 
hardened and are ready to be used for flight. 

The length of the whole life-history of Insects of this Order 
may vary from two weeks or less to over four years. In the latter 
case the greater part of the time is passed in the larval or 
destructive period of their life. Little is at present known 
about the wood-boring members of the Order in India, and their 
study is becoming an important matter. Mimicry and protective 
resemblance is very marked amongst the Lepidoptera, and cases 
are numerous where a harmless insect assumes the colouration 
and mat kings of a noxious one to escape the attacka of its bird 
and insect foes. For instance members of the genus Papilio 
often mimic the colouration of the noxious Danaids . 

The Lepidoptera are divided into the two series, Rhopalooera 
or butterflies and HeUroctra or moths 

Series Rhopalooera or Butterflies . — Antennae knobbed at the 
tip or thickened a little before the tip, without pectinations or 
projecting processes. Hind wings without a frenulum (the one 
or more stiff hristleR projecting forwards and outwards from the 
inner upper angle of the hind wing are called the frenulupi) but 
with the costal nervure strongly curved. The insects are diurnal 
in habits. Larva has always 16 legs. 

Series Heterocera or Moths — Antennas vary in form, generally 
pectinate, only rarely knohhed at tips, and then a frenulum is 
present, and the costal nervure is either not arched at the base or 
there is a large margin between it and the front margin. 

RHOPALOOERA — (Butterflies) 

Are of little importance in forestry as far as is at present known. 
They may he divided into the following four groups 

I — Includes the majority of butterflies. The first pair of 
legs are strikingly modified, they being generally smaller than the 
others and not nsed for wn Iking; the tarsus often does not consist 
of a succession of simple joints, as is usually the case with insects. 
There is no pad on the front tibia. The chrysalis in naked and 
suspended by its tail to the food plant, or is girt round the centre 
with a silken oord. The families included in this group are the 
flifmphaUdiB [to which the leaf-butterfly < Kaltimn ) belongs], 
firyet aides, and Lycasnidce (to which the Blues and Coppers 
belong). 

IT. — The front legs are similar in form to the others ; their 
tibia? have no pads ; the claws of all the feet are bifid. The pupa 
H attached to the food plant by a silken oord gift round about its 
centre. The group includes the Pieride s, containing the Whites, 
Brimstones, Clouded Yellow* etc. 
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Ill — The front legs lire like the other pairs ; their tibia, 
however, posses* puds ; the claws are large and not bifid. The pupa 
is naked and tied to the food plant by means of a silken cord round 
it. The family rapilionidas , consisting of the swallow-tail 
butterflies, comes here. 

IV. - The front legs are like the other pairs, their tibia possess 
pads; the claws are small, toothed at the base, and there is a hook 
at the end of the club of the antennse. The chrysalis is rolled up 
in a leaf or other covering. The family Hetperida or skippers 
are included here. Mr P. Mnckinnon, a well-known Indian 
authoiity on the Hhopnloceia , has informed me that he Abb bred 
thepe insects horn \anous fruits in India, and it is now, I think, 
becoming more than probable that, the family will be found to 
contain many species harmful to orchaids, to crops and vege- 
tables, and perhaps to tiees in the forest as well. Mr. Mnckinnon 
has promised to continue his interesting and important economic 
investigations into the habits of these pests. 

II KTEROCERA -(Moths). 

The RerieR fleteroceui or MothR is a most important one in 
forestry. Next peiliapt to the great Order Coleoptna, the moths 
contain some of the most dangerous pei«ts the forester has to deal 
with. Both ns defoliators, wood-boiers, shoot miners and seed 
destroyers these insectH are to b« found at work in the forest, and 
the destruction caimed is sometimes on n very large scale. For our 
purpose w r e shall consider the series as comprising fourteen families, 
and these will bo dealt with below in such detail as seems to be 
required. 

Family Bombycidje (True Silk-worm Moths). 

Largish moths with stout woolly bodies, with no proboscis and 
no frenulum to the wings. Antenna are short and are feathered in 
the male. The hirvsp are hairy and are gregarious. The pupa is 
formed within a silken cocoon, the silk of which has often a com- 
mercial value. 

There are several important species in the family. The domesti- 
cated mulherry and eri silk-worms and the semi-domesticated 
tueeer and muga silk-worms are worthy of note. In addition there 
are a number of wild silk-worms in India whose silk is very good 
and would he extremely valuable were it forthcoming in larger 
quantities.* Several varieties of the mulberry silk-worm, Bombyx 

•In 1896 and agnin in i he following year I he writer, whilst boldine charge of 
theTlsta division, offered a prise at the annanl Kelimi one me/a (held towards 
the end of the year nt KHlimpong m Hritisli Sikkim in the eastern Himalayas) 
for the beet exhibit of »ilk from Rome of the wild nlk -worms from that part of 
the world. Ill** conditions were that all stages of the life-biatorv of the insect 
were to be shown, togetler with specimens of the ree’ed silk, the apparatus 
need to reel it and sp-rimena of mater ale made from it. Borne exceedingly 
interesting exhibits were sent in, especially in the second year, and the writer 
has little doubt that could a good cross be obtuiued with some of these Sikkim 
■ilk mothsa most valuabls silk would result 



1 HI* IN WhC I VtOKlI) IN AN INDIAN IoKIST. 


145 


mot? are cultnated m the plains of Bengal upon mulberry leaves, 
and a huge amount of valuable silk is obtained from them annually. 

1 he insect suffers considerably from Tachmd fly and other 
paiasites lhe En silk-worm, Attacua tic mi, is reared in Assam 
on castor oil leaves It has several generations in the year (ai 
also has b moil in India;, and the silk produced is the well-known 
toaise ^ sbaiii silk In the foiest the most important silk-woims 
aie the and Muga 

lhe larva of the 7 asset ( A ntheraaa myhtta and A papkia) is 
a brilliant green adorned with numerous tubercles The moth is a 
large yellow or buff coloured inject, which can be recognised by its 
shape, sue, and the curious transient glass window-like patches 
m its wings lhe cocoon is large, hard, and is attached to the 
iood plant by a silken stalk of great strength Ibis insect is 
reaied in the forests of the Central Provinces, Chota Nagpur, and 
elsewhere throughout the central and southern partB of India, 
ibe caterpillam feed upon the leaves of TermmaUa t omen toe u, sal, 
Zizgpkne Jvjubit etc lhe insect hibernates through the winter 
in the cocoon lhe moths of the fust generation emerge in the 
beginning of the rams (June) aid lav eggs fiom which cocoons 
aie obtained about the middle of the wet season Mrths are 
ol t lined fioin tliese and la\ eggs immediately I roin the eggR so 
hid cotoons me foimed about the beginning of the cold weather 
(October, Novemhei I lesh cocoons for breeding are generally 
collected each Match in the foiest when the foliage is thin and 
thev can he easily discerned. these are tied on to the trees, the 
latter being pollarded + 

lhe Muga ( Antheiaa asinmu) is i eared m A*>sam in much 
the same way as the lusser in Chota Nagpur ns above described, 
lhe cocoon has no stalk, and the silk has a beautiful golden sheen, 
lhe insect is reared upon Machtltts odoi aUeeima, lett anther a 
monopetalu , etc. 

I oieBt revenue is obtained in various parts of India from 
these insects, and it is not at all improbable that, if the expeiiment 
were caiefully conducted, their intioduction might he possible 
into poor areas of foiest growth in paits of the country where 
they are are not at present found 

h AM1LV El PrKKOllDJE 

The wings in this family possess a frenulum, the larvae are 
nwiry and these hairs often produce great irritation to the skill, 
•the caterpillars are sometimes social in their habits, and hie 
together in dense webs on tiees and plants or march about in 
processions, when they ere called 4 processionary caterpillars’ 
3 hose living in dense webs on the other hand are called * tent 
caterpillars' Processionnry caterpillars are not uncommon iu 
I ndia Two instances of the nnnoyauce they cause n»aj be 
mentioned. In UW1 a plague of hairy ogtei pillars appeared in 
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Shwebo, Burma, and covered the country, eating all herbage and 
awarming on roads and in buildings in enormous numbers ; 
their hairs produced irritation and even sores on the skin. In 
September 1901, another of these processional caterpillars swarmed 
in the station of Seoni in the Central Provinces, appearing in 
millions and invading gardens and houses, stables, cook-houses, 
chokirg up drains, etc. 

It follows that the members of this family are dangerous not 
only owing to the actual defoliation damage they are capable of 
doing, but also to the fact that when they swarm, they become a 
veritable plague to man, bad sores resulting from the irritating 
properties of the hairs Their dead bodies choke up drains, etc., 
giving rise to noxious effluvia*, which are liable to produce 
pestilence, and in this way they resemble that Bcourge the 
North-West locust. 

Family Sphingidas (Hawk Moths). 

Moths of large or moderate size, with frequently a very long 
proboscis, and provided with a frenulum on the long narrow wings; 
bodies stout and often torpedo-shaped. Antenna; are short and 
stiff, ending in a hook at the tip. The larva is large and fleshy 
and generally remarkably coloured and iH provided with a 
horn on the dorsal surface of the eleventh segment, and has 
sixteen legs. The caterpillars do not spin cocoons, but bury 
themselves in the earth. In the pupa the proboscis sometimes 
projects on the breast like the handle of a pitcher. The larvc 
feed upon vegetatym. A species named Fseutim^nivx disci Birig a 
defoliates the teak in the Melghat forest in Bemr. It is bright 
green in colour, changing to dark yellow-green on maturing. In 
July, 1D01, it was in considerable numbers on the trees, and a 
fairly large amount of defoliation had been occasioned by it. 
The same larva was also found in the Central Nursery at Poona, 
and it may prove to be general throughout the Bombay and Central 
India teak forests. The moth issues about the beginning of 
August, and the pupal stage is probably a short one.* The rest of 
the life-history has not yet been worked out, but the case is an 
interesting one, since hawk moth larvae are not usually to be 
' found feeding gregariously together. 

Family SeubiidjE or ^geriidje (Clkar-wings). 

A comparatively small family of moths, whose wings are 
without scales ; the tip of the body is tufted, and the insects 
resemble wasps to a great extent. The larva is nearly naked 
and colourless, and thus resembles a longicorn grub. It -can be 
distinguished, however, by the fact of its having 16 legs. The 
larvae feed in wood and do damage to trees in this way. They 
invariably feed concealed in stems, branches, eto. The pupa if 

* Fur farther luformntioa on this mseot ride Deuartmsntal Notes onlsssofs 
that a fleet Forestry. No. 1., p. 62, PL It, fig. 1. 
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furnished with a row of spines on the segments of the abdomen* 
The Baluchistan poplar borer, TrochiliwH omnatictforme is a 
larva belonging to this family. The eggs Are probably laid in the 
bark of the tree attacked during October and November, the larvae 
hatching out either immediately or more probably in the ensuing 
spring. As soon as hatched they bore through the bark. In April, 
when about half-gruwn, they may be fouud between the bark 
and the wood. From this time they commence boring straight 
into the heArtwood And remain tunnelling in this until September. 
The larva changes into a pupa inside a cocoon formed of wood 
chips placed near the entrance of its burrow # The adult insect 
appears in October It greatly resembles in appearance the small 
Indian wasp, Vf*pa cincta. In 1890, the poplar trees (? Popuhi* 
euphratica ) suffered severely in Baluchistan from this insect. 
The trees were grown from cuttings, and when about two years 
old they were attacked by the larvae. The eggs must have been 
laid on the bark near the ground, and the caterpillars on hatching 
out bored through the trunk and riddled the wood in all directions, 
the stems being generally killed off before they reached the age 
of live years. The root:, were not attacked, and therefrom fresh 
shoots came up in the majority of cases, the loss experienced 
being the putting back of the plantation by several years. 

Family P&ychidjE (Bagwokms). 

Small or moderate-sized moths, with imperfect scales and 
dusky in colour. The sexes are very different, the female being 
wingless and sometimes quite maggot-like ; the male often lias 
bipectinate an ten me, the branches of which are sometimes 
very long and flexible. The larva soon after hatching forms for 
itself a case of pieces of stick, leaves, etc., in which it lives, carrying 
it about on its back, like a snail its shell. This cose is always 
present, and the wingless female moth never leaves it. The larvss 
do damage as defoliators. 

A species of this family, Ciania varirguta , has been reported 
as defoliating the sal tree in the Duars in Bengal. The female 
lays her eggs about the beginning of March, within the pupal 
shell inside the case. After laying these, eggs, her abdomen 
becomes much reduced in size and she drops out of the case 
and dies. The eggs are smooth yellow ovals, from wbioh Isrvn 
hatch out at the beginning of April. This is the first brood of 
the year, and several others follow it through the hot weather 
and rains. Three to four days after hatching out the young 
Jaws begin to oonstruct their cases with pieoes of moss and 
Dark of sal trees, etc., and they feed upon the young new sal 
leaves. The mouth of the case is made flexible to that the larva 
ean draw in its head for protective purposes. As it grows older 
the larva feed s upon the older leaves of the tiree. When about to 

* For a further aooouut vide I furious Ineeete, pp. 95-08.- #ig*i-8S r f8| 64, 
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change to the pupal state the cane is fastened to a twig or to the 
bark and the mouth of the case is then closed. The larva then 
proceeds to cover the inside of the case with a fine loose silk, and 
turning round hAngs head downwards inside and changoR to a 
pupa In emerging the male cuts its way out of the cocoon by 
means of its sharp edged beak, a portion of the empty pupal skin 
being often Been projecting from the case. It has highly 
pectinated antenna;, and is about, two and-a-half inches across the 
wingR. The female has some mennR of attracting the male to her, 
and pairing takes place by the male inserting the end of liiH 
abdomen down into the cate, which the female, being as mentioned 
above practically wingless, never leaves. 

The larvie of another member of the family. Clania crnmtri. 
feed upon the needles of the Pinna lomrijolia in the N.-W. 
Himalayas. The caterpillars hatch* out in July and at once 
commence to feed upon the needles of the pine, from which, together 
with twigs they construct their cases. They lemain feeding upon 
the trees until November. The winter is passed either in the 
larva] or semi-pupal state. Perfect pupa* aie to he found within 
the cases in April of the year succeeding that in which the 
defoliation took place. The moth api**ars in June, t This insect 
occasionally does a great deal of damage (markedly so in 1898) 
to the F. lontfifoda by entirely stripping the trees of all their 
needles, in which stme it is not improbable that the trees will he 
attacked by the Poh/fjmphva long) folia. MS., aud Cryphaiuai 
bark-borers which infest this tree ( vide p. 108 ante). 

As the larva? of this family usually form their cases of dried 
twigs, moss, grass, straw, leaves, etc., they are generally very 
difficult to see when amidst their natural surroundings, and it is 
prohably due to this that at present so few species have been 
reported as doing damage in the forest. Many species are known 
to feed entirely upon the leaves of woody growth* (trees or shrubs), 
and the cases constructed are remarkable for their ingenuity and 
variety. A study of the family should well repay those who take 
it up. 


NiviftbiLity of tlu Streau. 

Many readers of the Indian Forester mny be unaware that the 
most important river of the south of France, the Garonne, used to 
be navigable for considerable ships, and no longer is so. In addi* 
tion, the river has become a standing menace to life and property, 
and a sink-hole that swallows gold like water, all through the 

# Fide Injurious Iwvcfs, pp. 98-101 and Pig 66 

t Fide Dmurtmontnl No'es on luteota that affect Forestry, No. 1, pp. 
69-67 and Plate II, Fiv. 2, a b,e. 

• * «r?lii ep ^- t U ,nonUl on lnaeota that affect Forestry. No. 9. pp. 

966—257, 967 -376. 
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enjoyment of forest rights by the mountain population, and for no 
Other reason whatever. There is an important society, calling 
itself “La Garonne Navigable/' the object of which is expressed 
in its name, viz., to work for the navigability of the Garonne. 
Before this society two important papers were recently read by 
MM. Favre and BufFault, the gist of which I have boiled down 
from the Revue dee Eaux et For&ttt for loth July 1902. 

M. Favre commences by pointing out that the forest is 
nature's own chosen weapon in both struggles, viz., the struggle 
for water, and the fight aqainet water. In the absence of forest 
there is still the perennial vegetation on the Boil which can be 
turned to good account. “The forest is the sovereign governor of 
the water supply M — (R. Risler). The “ torrential " characters now 
acquired by the Garonne are costing many human liveR, and in 
addition about eight million francs annually, including three 
millions for dredging alone. The h ydrographers say that the silting- 
up is frightful. None of the forest works in the upper valleys take 
any note of navigation. Their object is purely local, being the 
protection of the threatened localities in the Pyrenean mountains. 
No law touches the primary cause of erosion of the “ ‘torrential” 
character of the mud-transport, namely the surface flow. Its 
origin is not always confined to the actual sources of the rivers 
themselves, hut extends to other parts of their basin. The ques- 
tion is not a purely geological one, but is greatly affected by the 
action of the great Pyrenean screen which condenses rain from the 
ocean winds. 

Agricultural irrigation has greatly increased, and now greatly 
affects the Pyrenean river supply, with the result that the low- 
water flow is diminished to the great injury of manufacturers and 
sailors, whilst the floods are worse than ever. The destruction of 
the turf, and especially of the woods, is visibly increasing ; its 
progress is evident from the statistics of the dangerous zones of 
the bAsin. 

The cause is to be found in the difficulties surrounding the 
application of forest regulations and in the unrestrained enjoy- 
ment of common rights in the mountains. The proposed measures 
of defence are the following : — 

(1) An understanding with a view to joint action over the 

whole of the forest And pastoral regions round the sources of 
the Garonne and Loire. 1 

(2) The appointment of a technical commission to elaborate 
a programme for the localisation of the evil, and for its treatment 
through the agency of the Forest Department. 

(3) The application, to the forests, of measures calculated 
to preserve the wooded condition ; and to the pasture, of steps 
to restrain the enjoyment thereof so far as may be needful to 
preserve pastoral conditions. 
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M. Buffault’s papier had reference to tbe insufficiency of forest 
legislation for the purpose, and the difference between French and 
Indian laws renders it useless to go into details, but lie, too, laid 
stress on the great progress of denudation, and on the need for 
subjecting all communal lands to strict management by the 
Forest Department. He showed how the common-holders formed 
so called syndicates, and used them as an agency of destruction. 
After some remarks in support by M. de la Bruyere, Councillor 
of the Rhone, the society adopted the conclusions. 

To apply this lesson to India is a somewhat delicate task, 
which each forester may do for himself. In France the forest 
administration is autonomous. There is a Minister of Agriculture, 
a professed politician, but generally sympathetic and keen. After 
him comes tbe Director-General of Forests (and Waters) a 
trained forester, to whom alone the conservators, etc., are 
responsible. In France the enemies of forests are mostly interested 
right-holders, and that only in certain regions. In India we 
have right-holders and endless privilege-holders, who are aa 
bad, together with others, who ought to know better hut do not. 
The latter have sometimes done their best to fix for all time the 
most harmful practices, and have even crushed the professional 
staff under repressive and penal legislation. The question of 
autonomy stands in the way. It is a necessity, and it is perfectly 
feasible, but stands little chance of adoption at present. The 
State forest domain is of equal importance w : th the State public 
works, though the current revenue will not bear comparison. 
Yet the latter have great secretariats in each branch, while the 
former is muddled hy the local caprice of all kinds of uninstructed, 
prejudiced, incompetent persons, down to the tehsildar. Even if 
a had forest policy is a temporary necessity, it could be run by a 
Forest Secretariat better than at present, and the reins would be 
much nearer to the hand of Government. 

F. G. 


IV.-RKV1KWB. 

▲ Kauai of Indian Tiataa.* 

We cordially welcome the appearance of this work which 
supplies a much-felt want the original small edition published in 
1581 having long since been exhausted. The origin of the book 
is explained in the introduction to the first edition. A repre- 
sentative collection of timbers was required for the Paris Exhibition 
of 1878. The nucleus of this collection was a set of 320 correctly 
named specimens contributed by Sir Dietrich Brandis and 194 

* A Manual of Indian Timbers : an aeoovnt of the growth, Jit triha turn and 
***** of the trees and »h» ubs of India and Ceylon, with descriptions of their wood* 
dtmetare % by J. 8. Warn hie, M.A., r.i.R., P.L.S., i*f« of the Indian 

Forest Defftirtment. New and wised edition. Fp. uvi+ 666. (London l 
Hampton Low, Marston & Co., 1002). Prioe 18s. net. 
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simitar specimens from the collections of Mr. Gamble And the late 
Mr. S. Kurz, and to these were added specimens of some 400 
other species specially collected from different parts of India. 
These woods were examined and described by a committee 
composed of Sir Dietrich Biandis, Mr. Gamble and Mr. Smythies, 
the descriptions being generally dictated by Sir Dietrich 
Brandis after the specimens had been examined and discussed 
by the whole committee. This formed the basis of the original 
Manual, the publication of which was entrusted to Mr. 
Gamble. 

A duplicate set of the specimens prepared for exhibition was 
subsequently deposited in the Forest School Museum, which since 
that time has been enriched by large numbers of specimens 
collected by Mr. Gamble himself or contributed by Forest Officers 
from various pait« of India, so that in the new edition Mr. Gamble 
has been able to describe no lens than 1450 different species, 
which include representatives of nearly all the most important 
genera. As, however, the Indian forests are estimated to contain 
some 2.100 species of trees, not counting ehrubB and climbers, 
there must still he a large number the wood-structure of which 
liai _\et to be examined, more especially from the remoter parts 
ol Hmma and Assam. We trust therefore that Forest Officers 
and others interested in the woik will continue to collect speci- 
mens and send them to the Forest School Museum. Any specimens 
received will then he prepared and forwarded to Mr. Gamble, 
who will he glad to publish the descriptions in lh« Indian 
Ftnrtfer* We would here, however, emphasise Mr. Gamble's 
warning as to the danger of relying on native names for the 
identification of species. A vernacular name is often a useful 
help in tracing the scientific name of a plant met with, but it 
sometimes happens that entirely different trees are known under 
one and the same name in localities not very far apart, and it is 
not safe to trust to native names without further proof of 
identity. Disregard of this in the past has been a fruitful 
source of error. 

The new edition follows generally the lines of the older 
work, the geographical regions Adopted by the committee in the 
first instance having been adhered to as well as the former 
standards of comimrison. The geographical regions are 
indicated hy letters, bnt no separate letter hAS been given for 
Geylon, the timbers of which have been included at the special 
request of the Ceylon Forest Officers. 

head^ ,ie < * Bacr *P t ‘ on8 woods are given under the following 

1 1. Size and appearance of tree, and whether evergreen or 
deciduous, mode of branching. 

2. Description of bark. 
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3. Description of wood, both SApwood find heart wood, with 
its colour, hardness, grain, acent, the characters of the Annual 
rings, pores and medullary rays, etc. 

The descriptions given in the older work have been revised 
wherever necessary, and the information in regard to habitat has 
been biought up to date. Additional notes have been added in 
regard to the uses to which the woods are put or for which they 
are suitable, their liability to deterioration, including damage by 
insects, and the sylvicultural requirements of the more important 
species. 

No attempt has been made to form a general key to the 
woods. ns this was not thought feasible, but the keys of Sir Dietrich 
Brandis, Messrs Nordlmger, Mathien and Marshall-Ward have 
been reprinted in order that Forest Officers may ntilize them in 
preparing local keys to the woods of any particular area. 

The book is illustrated by photographs of trees and numerous 
enlarged reproductions of a ood-sections. It has been printed 
on thin paper and bound in limp hoards, so as to avoid the 
necessity of having two volumes, which is always inconvenient 
in a work of this kiud. It is a matter for regret however that red 
doth, which is particularly disagreeable to handle in a hot climate, 
should have been chosen for the binding It is hardly necessary to 
say that this Manual is indispensable to Forest Officers, and 
should he in the hands of every engineer who has to deal with 
timber construction work. 


VI.— EXTRACTS, NOTES AND QUERIES- 

Large Tmm ia Xathmlr. 

I have been measuring the girths of some of the big trees of 
Kashmir, and send you a list with names of places where the trees 
stand : — 

Chinar (PlutamiB tmentalis ), Drogmnta 50'; Jahama, 43', 
hollow, 92' at ground. Walnut, Salkut, 20' 10"; Sogarn, 20' 2". 
Elm, J>inr 48'; Arhama. 3 ' 5*. Poplar, Nedibal, 17 3'. Mulberry. 
Dregmnla, 22'4*. Aeh, Boniar, 14'2*. Alder, 15'. 

In Jammu, at the village of Manapur, are two huge arjan 
(Terminalia arjuna) trees of 32' and 26/ the home of thousands of 
flying-foxes ; the girth of these was taken by meat 5' above ground. 
At the revnaikable Saruinsar Lake near Jammu is a jaman 20'fl* 
iu girth. All the measurements were tuken well above the 
ground at breast height. 


J. C. M. D. 
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Lao in Cfoamt and t bo Zoakaa. 

Guzekat. 

When on famine duty in the Panch Mahals district in 1899 I 
collected, during my wanderings, the following information about 
lac produced in the forests and wiftite lauds of the d strict and in 
the congeries of Native States boideiing on it, which form what is 
known, I believe, as the Rewa Kanta, and it seems to me that it 
may he interesting to have this information recorded rather than 
peimit it to he buried in oblivion. It is observed that in the 
recent valuable note in the Agricultural Ledger drawn up by Sir 
George Watt. Reporter oil Economic Products, information about 
lac in Guserat is confined mainly to a description of the lac 
industry in the Pauch Mahals, which may render the present 
brief data about quantity, etc., of lac available all the more 
necessary. 

It is estimated by merchants that the following quantities of 
lac are annually collected and exported from the places named 
below to other parts ol India: — 


Punch Mahals District . 


Biitiali Territory 
Loiiewnda Stale 
ltaigud H.111U State 
Uliota Udefiur „ 
All lb j poor State 


Mde. 

(of 80 lha.) 
!*U0 to 600 
• 1000 
4000 
4000 
not known 


lu older to verify these figures information on the subject was 
sought fiom the Political Agent, Rewa Kanta, Mr. Carmichael, 
and he has very courteously supulied me with details about 
the export of luc from the different Native States surrounding the 
Puuch, Mahals, as follows: — 


Deogud Bari a State .— 621 maunds of 40 seers average amount 
exported annually during past seven years. 

Chat a Udepur State , — Average of five years 1 108 maunds of 
40 seers. 


Lonewada State. — Nil. 

All these Native States permit their suhjects to collect lac 
from the forests and waste lauds free of charge, levying merely a 
duty on the amount exported. 

The vast discrepancy between the figures supplied by con* 
tractors and those of tue Political Agent seems to need explanation, 
which I am not in a position to give. 

It is proverbial how much the native is addicted to exaggera- 
tion, and the figures supplied by merchants on the spot may in 
cun sequence be very inaccurate ; but room for suspicion seems to 
exist that the native administrations are not obtaining all the 
revenue they are legitimately entitled to from their exports of lac. 
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The Political Agent states that during the past five years, up 
to 1900-1901, the export duty on lac from (Jhota Udepur amounted 
to Ks. 2n33 or about Ks. 506 per Annum, and from the Deogud 
Bum State to Ks. 310 per annum for the past seven years. 

No other State appears to 'derive any revenue at all from lac. 

The produce is gathered in the forests chiefly from the 
following trees : — 

Kakra. -Butea frovdoaa , abundantly. 

hhor.— Zizyphv & Jvjuba , also abundantly. 

Ghat Bhor. -Zizuptma nummuluiiu. 

Pipul . — Ficus bfn(jnlenaib, 

Bader or Ain . — ItnnivuLiti iointiitoaa. 

Pasi . — Ihilbmjvi pnmcuLtht. 

Kala Sirus. — Albizziu udurutiaarnia. 

Koshimb. — JSckletcUera trijuya. 

Theie are two crops: one gathered in May-June and the 
other in November ; the former being considered tbe better on 
account of the larger number of insects. 

Naikdas and Bliils mainly are engaged in collecting them. 
An adult gather about four to five .seers of lac per diem, am) the 
price paid for the pi oduce by petty coulractois is one anna pei 
seer. As the tiees on which the lac is found are not gregarious, 
collection is somewhat troublesome. In private areas the pioduce 
is sold from two annas to four annas per tree to contractors. 

In the Godhra taluku of the Panch Mahals district, centre® or 
depots exist where lac is brought by the wild tribes to petty con- 
tractors from the neighbouring Native States as follows : — Shern, 
Nadurho, Ru tan pur and Mora ; at the two latter places the collec- 
tions are comparatively large, as they are situated close to the 
borders of the Native States. A certain quantity of lac is also 
collected from tbe Panch .Mahals forests, but the quantity appa- 
rently is not large enough to be noticeable. The petty contract- 
ors remove their produce to Godhra, where it is purchased by 
large wholesale lac merchants, who export it to various parts 
of India. 

One contractor stated that the price of lac in Godhra in a 
favourable year is Kh. 1 G to Ks 18 per maund of 801 bs ; that the 
price in 1899, during the famine, fell to Ks.4 per maund, and that 
in 1897-1898 it was Ks.7. 

These figures corresj>ond mainly with those given in the 
Panch Mahals UustUetr. 

In the latter work it is shown that quite a large industry 
exists among the Bhils in the eastern parts of the district in the 
manufacture of bangles and other ornaments made from lac. 
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Koiikun. 

With the exception of the lac found by Dr. Carter in«ide the 
grounds of the old Bombay Mint in I860, no record exists 
apparently of it having been discovered elsewhere in the Konkan. 
In 1899 I noticed pipul trees i Ficus rtligioaa) on the maiduu in 
Tbana and khair trees in some of the forests in the Bassein tnluka 
of the same district bearing lac; but the incrustation on the 
trees was sparse. Close to Bassein, which is on the sea-coast, 
roadside trees of Pougamia glabra have also been found beaiing 
lac. 

The rainfall, it may be mentioned, in the Thana district 
averages about 90 inches, and the soil is laterite, i.e., decomposi- 
tion of trap. The thermometer iu the hot weather rises above 
110 . 

In the Panch Mahals and surrounding Native States the 
raiufall varies between 25 and 40 inches. 

Thana Dihthict ; 1 

14 Lh January 1903. J G. M. RYAN. 


British, Forestry. 

The report of the Departmental Committee appointed last 
February see Journal , vol.l., p. 428 ) to inquire into the present 
position and futuie prospects of forestry has been published as a 
Parliamentary pHper. The preseut Departmental Committee 
endure the conclusions of the Select Committee of 1885-87 as 
iegards the neglected condition of forestry in Great Britain, the 
possibility of improvement, and the necessity for the provision of 
belter means of education. As regards the question of the 
extension of the forest area, the committee point out that there 
is on the highest authority in these islands an area of waste, 
heather, and rough pasture, or land out of cultivation, amounting 
to 21,000,000 acres, on a large proportion of which afforestation 
could be profitably undertaken. The committee believe that the 
importance of afforestation in such a district us the Highlands of 
bcotland will be readily grasped. The area of waste land which 
might be afforested becomes a matter of grave national concern, 
when it is remembered that according to exports, the world is 
rapilly approaching a shortage of, if not actual . dearth in, its 
supply of coniferous timber, which constitutes between 80 and 
99 per cent, of the total British timber exports. The committee 
do not feel justified in urging the Government to embark forthwith 
upon any general scheme of State forests under present 
circumstances, but believe that the questiou of planting suitable 
'vaste lands under the control of the Crown, or over which the 
Crown exercises manorial rights, is worth the attention of the 

. * The Konksu is a tract of oountry below the Western Ghats, moludiug 
mainly the districts of Thana, Kolaba and ttatnagirl. 
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Commissioners of Wood" and Forests. Dealing wirti the question 
of education, the committee state that even where access may 
be had for purposes of instruction to private woods, it is 
exceedingly desirable that collegiate iustructiou in forestry should 
be illustrated by means of example plots, a total area of 100 Lo200 
acres at each educational centre being necessary aud sufficient 
tor this purpose. 

The recommendations of the committee ares — 

“ («t i That two areas for practical demonstration be acquired, 
the one in England and the other in Scotland, of not less than 
2000 acres, if possible, nor over 10,000 acres in each case. We 
suggest that the Alice Holt Woods in Hampshire be made 
available as soon as possible to serve as a demonstration area in 
England; and that a suitable estate be purchased in Scotland, as 
convenient as possible to Edinburgh, for the same purpose. 
These recommendations would have to be carried out by 
arrangement between the Commissioners of Woods and Forests 
aud the Board of Agriculture ; and assistance should be looked for 
from local authorities societies, and individuals interested in 
forestry and technical education. 

**(6) That Additional facilities for instruction he afforded, by 
the appointment of a lecturer on forestry in connection with each 
of the Universities of Cambridge and Oxford, and that example 
plots be provided in connection with each of these centres aud 
with Edinburgh. 

44 <c) That a good grounding in forestry form an integral part 
of the curriculum of the colleges providing instruction in 
Agriculture in Great Britain ; and that short courses of 
instruction suitable for the requirements of young foresters be 
provided there. Instructors should also be available for giving 
practical advice in connection with the nnnagement of woods, the 
owners of which desire an expert's opinion. 

4, (d) That provision be made for the education of foresters 
and woodmen hy employing students to work in both the 
demonstration forests ; and that suitable buildings he erected on 
the ground for the instruction, and, where necessary, for the 
accommodation of these student-foresters. 

4( <e) Tnat lectures be given, under the auspices of the county 
councils, in neighbourhoods where there is a considerable area 
underwood: and that scholirships be offered in such counties to 
enable working foresters to attend courses of lectures. 

•* (/) That the inequality shown to exist iu the levy of the 
state duty on timber be redressed. 

44 (q) That the Government be urged to secure the early 
enactment of a Bill to protect owners of woods against loss by 
fire caused by sparks from locomotives. 
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“ h) That the inquiry conducted in 1895, concerning the 
area of woodlands, l)e repeated by the Board of Agriculture, and 
that details concerning the character of the timber crop grown 
upon them be ascertained. 

" l i) That the attention of corporations and municipalities he 
drawn to the desirability of planting with trees the catchment 
areas of their water BUpply.” — Journal of the Society of Arts. 


VI !•— TIMBER AND PRODUCE TRADE. 


Churchill tad Sia’i Wood Circular. 

February 4 th % 1903. 

East Indian Tkak — The stock of timber in London continues 
to shnnk and prices remain quite steady at the high level 
attained in December. There is no better prosjiect yet of fuller 
supplies, and it seems fairly certain that they must again be very 
restricted throughout the year. The deliveries in January were 
567 loads, against 1053 loads in January 1902. 

Rosewood, East India. — There has been enquiry for large 
good logs, small lots of which would realise fair prices, but of 
other descriptions tne stock is ample. 

Satinwood, East India. — There is now a fair stock on hand, 
the chief demand being for figury logs. 

Ebony, East India.- Sizeable logs, if really good, would 
sell well, but for lower qualities there ib less demand. 


PRICE CURRENT. 


Indian Teak, logs, per load 
»• it planks „ 
Rosewood per ton 
Ratinwood, per s.ft. 

Ebony, per ton 


... £10 10s. to £18 10s. 
... £13 10s. to £20. 

... £8 to £11 
... 6 d. to 1 2d. 

... £9 to £12 


Dtuj, ICott tad Dioksea, Limited. 

Wood Market Report. 

London , 3rd February 1903. 

Tkak —The landings in the docks in London during January 
consisted of 60 loads of logs and 27 5 loads of planks and soant- 
iings, or a total of 335 loads, as against 890 loads for the 
corresponding month of last yeais The deliveries into consumption 
were 289 loads of logs and 270 loads of planks and scantlings— 
together 559 loads, as against 1072 lon$b in January, 1902. 
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MARKET RATES FOR PRODUCTS. 


The Dock stocks at*dafce analyse as follows : — 

6165 lon<ln of loijfl, on a^ainnt 7763 losds At tlie Mine date font year. 

2711 „ (ilHPikd „ 3979 „ „ „ 

— blocks „ ~ “ p it n 

ToIaI 7876 Iraida 11,742 loads „ „ 

The above figures shew that the restricted snpply of teak is 
being met by a diminishing demand, although dull trade is 
probably a graver factor in such falling away in consumption than 
any check caused by the increased cost of this wood. Rolling 
stock continues to be urgently needed for South Africa, and this 
will no doubt benefit our home railway carriage and wagon 
industry, as the (Jape doeH not yet manufacture to any extent for 
itself. On the other hand, shipbuilding prospects continue 
gloomy, Although the “ tramp '* class of ship, which is chiefly 
depressed by the over-supply of tonnage, does not greatly 
affect the building of the high-class boats for which teak is 
specified. 

Business during January was lacking in volume, but prices 
were well maintained in all descriptions of goods owing to the 
impracticability of replacing stocks at present landed cost. The 
financial position is still sufficiently sound to cause no appreciable 
apprehension of large parcels of goods being forced into 
consumption. 

ICarket Batai for Products. 

Tropical Agriculturist. 


February 2nd, 1903. 


Cardamoms 

... per 

lb. 

Is. 8 d. to la 10 d. 

Croton seeds ... 

... n 

cwt. 

15s. to 25a. 

Cutch 

... ,, 

99 

25a. to 30s. 

Gum Arabic, 

... tt 

>9 

18s. to 25s. 

Do. Kino 

... y, 

ff 

4s. to 6s. 

India-rubber, Assam 

... >• 

lb. 

2s. to 3s. 

Do. Burma 

... fl 

ft 

2a. to 3s. 

MyrobalanB, Madras 

... yt 

cwt. 

5a. to 6s. 

Do. Bombay 

»•• »» 

n 

4s. to 7s. 

Do. Jubbulpore 

... «y 

tf 

4s 6 d. to 6s. 

Do. Bengal 

... i, 

7* 

3s. 6 d. to oa. 

Nus Vomica, Madras 

>•• fl 

ft 

7s. to 10s. 

Oil. Ijemon-grasB ... 

... f, 

lb. 

5Jd. 

Oichellaweed 

• If 

cwt. 

10s. to 12s 6/i. 

Sandalwood, logs ... 

... „ 

ton 

£15 to £30. 

Do. Chips ... 

• •• ft 

t» 

£4 to £H. 

Sapanwood 

... 99 


£5 to £5 10s. 

heed lac ... 

... 99 

cwt. 

1 )7s. 6't to 120s. 

Tamarinds, Calcutta 

... ff 

99 

8s. to 10s. 

Do. Maxims ... 

• •• If 

99 

4s. 6 d. to 6s. 



NOTICE TO SUBSCRIBERS. 


Mr. J. Hfi^povEH, who has for so mapy years derated modi 
time and lsttfjig# the editing of the lad tan FmtUr, haring 
now proceeded on furlough, the question of the^ppointraentof 
an Editor to replace him was considered at a meeting of 
Officers at Dehra Dun in March last. The meeting appeared* 
be in favour of placing the future managftnent of the Jndita 
FarttUr with a Committee formed ofthflft Forest Officer*, of whom 
one should be on the staff of the Forest Sohoortn order that the 
valuable collections at that institution might be at the disposal « f 
the Committee, while the other two should be in a position*) 
represent Afee. presidencies of Madras and Bombay as welljls 
Bengti. The, formation of the Committee will, after all deta* 
have be* arranged, be* duly notified to subscribers. MeanwhJfp 
the Departmental Magasine will continue to issue from Dehja 
Dun under the' Kdifehip of the Direcfcr of the Forist Sohool. 

A. G. HOBART-HAMPDEN. 

Contributions should, therefore, be sent to the Hodmw^ 
Editor, A. G. Howkt-Hampdkh, tfehra J)un, and not to E. a 
Slabbing, as printed by mistake in this month’s issue. 
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Notp on a Tour through the Zheri Pi Tlilo u. ft %aflh* 

OwiNd k> the presence of plague at Cbanga Manga, th* senior 
Hasses of the Imperial Forest School were obliged wit year to 
forego the usual tour to the Punjab, and were therefore able to 
spend a rather longer time in Kheri. 

The following is compiled from notes made by the sindentk 
of the School on a variety of subjects to whiOh their attention was . 
directed during the three weeks in Jannaiy, 190d, spent in this 
interesting and instructive Division. 

KlSBANPim FORRBTfl.^ 

The first forests visited were in the' Kishanpur Working 
Circle, Bhira jbuage, which are being worked under a provision^ 
treatment ofdfght improvement fellings on an eight year rotation, 
until the cm becomes sufficiently regular to allow of ifa feeiw 
treated by tqt*Selection method. 

The present stock being very poor and consietfcig largely ^ 
small unsound trees, which, even when mature, c# never yield 
good timber, it might perhaps have been better to work the forest 
under coppioe-with-fltandards until it was fully stocked with sound 
well-grown trees. 

The first cycle of fellings has just been completed, as tfc* 
working-plan came into force eight yean ago. 

Although this forest has been protected from fire and 
grasing for 18 yeap, the crop still consists chiefly of old ooppiq|| 
shoots and of small badly-grown trees. 

Even in Coupe I, foiled over eight years ago, where there is 
ft good amount of yoflng growth, the 0*9 U still so open that it 
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will not be expedient to continue the fnreacribed felHbgs for the 
next eight years, so it is proposed that this part of the forest be 
limply protected and 'left^alone. 

The young shoots of eight years old measured about one foot 
in girth and 25 iedt in height. 

Each coupe consists of about one thousand stocked acres. 

calculation of the possibility in the working-plan is 
ba^Hbn an eye estimate of the stock, which has proved to be 
enJIRble. It prescribes the removal of 107 sal stems of all size 
classes per acre ; no lower limit of size is stated to define what is 
meant by a Vth class tree, of which about 22 stems are to be 
removed and 66 retained per acre at each operation. 

This method of calculating the yield is unusual, hut is only 
intended as a rough guide to prevent overcutting The fellings 
should be made on purely cultural considerations without any 
number of trees being fixed. 

In the actual working the fellings nre made — as improvement 
fellings should be - strictly in accordance with s/lvicnlturnl 
requirements alone. In the coupe visited a complete enumeration 
of the stock left after the felling made over 157 acres, omitting all 
trees of less than three inches diameter, showed 52 II, 111 and 
IV class trees left per acre, instead of 41, ns *he estimate in the 
working-plan gives, and 5b Vth class trees, instead of 66. 

The total of stems left per acre is therefore 1 08 (omitting 
trees of under 8" dinmeter). which is practically the same as the 
number prescribed by the working-plan. There is hardly any 
miscellaneous species in this part of the forest, though the working- 
plan gives 55 as the number of stems of these species which are 
to be retained per acre in addition to the 107 sal trees. 

The present workings produce principally fuel, and are sold at 
an average price of about nire rupees per acre. The selling price 
vanes according to the distance of the coupe from the railway j at 
five miles distance the wood barely pays for the cost of extraction ; 
at eight miles distance it has no market value. The railway rates 
for poles are so heavy that very few are exported by rail. 

Firewood is stacked 5' by 6' by 20/ or 600 cubic feet per 
•tack ; this corresponds to 300 cubic feet solid when the wood 
is half dry ; and four stacked cubic feet go to the maund. 

The forestb of the Bhira Range are largely intersected by 
extensive grassy plains, which occupy moie than one-fifth of the 
total forest area. These grassy plains are either chondai, which 
jpohably originated in ©Id clearings made for cultivation, and are 
NiH often covered with a low growth of salefcppioe shoots, whisk 
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are killed fchek peMskHy by frost, or^fhe phantae , which are 
blanks, often low-lying, filled with coarse grass without any tree 
growth. 

This present season has been a very dry one ; the rainfall 
has been only 55 (>er cent, of the norma! amount, and the frosta 
have been pio]K>rtionately severe. The result is that not only 
have the ordinary yearling shoots been killed back, but also all 
taller shoots, which had succeeded during the last two or three 
years in raising themselves above the ordinary frost level. 

These grassy blanks are gr&duall; filling tip, but the process 
is exceedingly slow and the area is vast, higns are nearly 
everywhere apparent of a tendency of the surrounding foreBt to 
encroach on to these blanks. 

Terminalia tomentoaa generally advances into the phantas, 
and the sal follows as the ground becomes more drained and 
protected. There are some very encouraging islands of yonng 
sal reproduction around old sal trees on the edges of theBe blanks, 
nnd occasionally round isoluted seed-bearing trees standing in 
the grass. 

The improvement of these chandas is a very difficult matter. 
Frost and tire together ha\e waged an unequal war againBt the ml, 
and in course of time it seerr.s inevitable that the old BtqQls must 
die and natural re-stocking become impossible. 

Meanwhile perennial shoots are thrown up every summer 
from the old stumps, which are often shaped like hollow cowls with 
shoots growing up in a ring all round the edge, which shootB are 
year by year killed back by the frost 

The cost of artificially protecting these shoots from the frost 
by means of grass matting, etc., ib prohibitive. Artificial standards 
have been tried of such species as Odina , Spondius , Garuga, but 
a nurse to be of any practical utility must be one of a hardy, 
light-loving and frost-resisting species, which retains its leaves 
late through the dry season. Eugenia opereuluta would be an 
excellent tree for this purpose: it is a hardy evergreen tree, with a 
broad, spreading crown through which sal saplings can easily push 
their way. 

The second excursion from Mailani was to visit Coupe V of 
the Marha Coppice Working Circle. These forests are treated 
under the method of coppice-witb-standards for the production of 
fuel s the standards being reserved to protect the underwood from 
frost as well as for the production of timber. 

The difference of the effects of the frost inside and outside 
» very notioeable. In the open ohandae every shoot is killed, but 
nnder the protection of the forest a few yards away not a inf 
J B withered, and in 4he allocation of coupes there is no necessity 
to take the danger of frost in consideration. 
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The railway takes nothing but «I frood aa fuel, in billets of 
nine inehes diameter and under. 

The rotation of the coppice has accordingly been fixed at 24 
years with a view to producing wood of this size. 

About 55 standards Are reserved per acre, and it has been 
hitherto the intention to keep them for three rotations only, till 
72 years of age, as it was thought they would probably not remain 
sonnd long after acquiring it} feet in girth. It seems not improb- 
able, however, that with improving conditions of growth, the sal 
would grow sound up to six feet girth and supply good timber. 
This part of the forest, Coupe V of the Marita Working Circle, is 
not as good as some parts of the trans-Sardn forests, Dudwa for 
example, but the growth is very good ; the standards lire rather 
close together, but the trees have small crown*), and the young 
growth is thick and very vigorous. The height of the leaf-canopy 
is about 70 feet. 

The crop being practically composed of pure sal, with a varying 
admixture of Terminalia to met* tom, this forest might very well be 
selected for an experimental working circle, to be treated under the 
regular method with successive regeneration fellings. 

The best parts of the forest are on the highest ground, and 
there is nothing to fear inside the forest from frost. Even this 
year, when the frosts have been exceptionally severe, not a leaf 
is touched in the forest, though everything in the open ckandaf, 
which intersect the forest, is killed. A protective belt of forest 
50 feet broad is left round the chandat , and nothing is cut in it. 
The soil is a loamy sand. Measurements of sal coppice shoots of 
4 — 5 years old showed an Average of seven inches girth and 15 
Jeet in height. 

The working-plan originally prescribed that with a view to 
supplying data regarding the rate of growth every standard should 
be measured in eveiy coupe. 

It is an important jiart of every working-plan to prescribe the 
systematic observation and record of everything connected with the 
growth of the trees of the princii»al species, so that as time goes 
on, each working-plans ottocer may have more full and detailed 
data to go upon than his predecessor. It would be, however, neither 
necessary nor desirable to keep a record of the rate of growth of 
every standard reserved in the whole forest, so it has now been 
ordered instead, that a sample plot of one Acre in extent shall be 
selected in every fourth coupe, and that all standards in it shall be 
measured every five years. 

The students accordingly measured a new sample plot in 
Coupe V, containing 70 standards* Both girth and height of all 
trees were carefully measured* 
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Each tree bears a ring W white paint at a height of 4 feet 
6 inches from the ground : it is, however, preferable to have the 
ring at a point where the stem is cylindrical and free from all 
irregularities of growth, rather than always to have it exactly to 
an inch at the proper height from the ground : in the case of trees 
with sloping stems too, the ring must be perpendicular to the 
axis of the tree, and not horizontal. The measuring tape must 
be held along the top edge of the paint mark. 

Each annual coupe is divided into a number of plots, four or 
more, which are auctioned at a rate per acre to the contractors. 

The work, however, is limited by the means of export, and as 
the railway has often been unable to supply A sufficient number of 
waggons, some parts of the Annual workings have not been felled 
in the prescribed year, and the fellings have consequently fallen 
into arrears. 

Each coupe is about a thousand acres in extent, and the yield 
iB about 3U00 cubic feet per acre. The fuel is disposed of by con- 
tractors at about Rs 17 per stack of 600 cubic feet, a large proportion 
being bought by the railway. The price paid by the contractors 
varies between Rs.5 and Rs. 25 per acre according to the distance 
of the coupe from the railway, and it haB been lowered in past 
years by the contractor knowing that though he buys the entire 
plot, he will probably have to leave a part of it unworked. These 
parts of the coupes which remain uncut are resold a second, and 
sometimes a third, time. 

This Coupe V, which the students visited, was not all worked 
in one year as it should properly have been, but was worked in 
parts during three consecutive years. A map is kept on a largo 
scale showing each year the areas actually worked over. 

The woik in this working circle is now (1902-1903) just one 
coupe in arrears, but with an improved supply of railway waggons 
it is hoped this year to work two coupes and so get straight again. 

A revenue of Rs 6000 per annum is made in this fthira Range 
from the sale of Bhahar grass, hchcemum avguatijoiium . It sells 
at Re.1-5-0 per maund delivered on the railway. It is said to be 
best when cut in the rains ; the fibre is then strongest, and it 
retains a pale green colour. It is cut, dried, shaken out, and then 
twisted into hanks, which are exported for the manufacture of repeat 
matting, paper, etc. In other places this grass is always harvested 
in February and March, because in the rains it is mixed with 
young sappy blades and the last year’s grass haa lost some of it* 
strength. 

Charcoal Kilns* 

At Marha the students saw a camp of twenty ohamoal kilns 
01 an unfamiliar kind, which appears to give good results in pieced 
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where a large supply of wood renders the labour employed in 
burning the charcoal of more importance financially than the cost 
of the wood burnt. 

These kilns are used several times. 

The first time, the wood is stacked in the ordinary way into a 
small hemispherical mound, and covered over with a thick coat of 
mud overlying a first cover of leaves. 

This kiln is burnt without any chimney, and the shell of mud 
is not beaten down as the wood subsides, but is cooked into a hard 
crust forming a sort of permanent oven Kaoh kiln, which is 
paraboloid in Rhape, is feet high and 13£ feet in diameter. The 
crust is about six inches thick, and the floor is the natural 
level ground. 

The wood, which is green, and includes some huge old hollow 
pieces of sal of three or four feet girth, is stacked on end vertically 
with other pieceb laid on the top. The billets are about two 
feet in length. 

The kiln thus contains 75 maunds of wood or 150 cubic feet 
solid. 

The burning takes ten days, and after leaving it two days to 
cool, the kiln is opened hy bieaking a hole through one side of the 
baked crust, and about 27 maundB of charcaol is obtained. 

The first burning yields a poor outturn both in quantity and 
quality. 

Next time, the kiln is restocked by the door broken in one 
side, and billetR of wood ate again stacked inside : the doorway iB 
then built up again and smeared over thickly with wet mud. 

The kiln is fired from a hole at the bottom on the side from 
which the wind is blowing. The fire passes upwards to the top of 
the stack, and there spreads into the wood all round and thence 
burns downwnidR. There are holeB left in the crust of the kiln, a 
few rather large holeB on two levels, which are gradually closed 
from above downwards as the fire spreads to the lower part of the 
kiln. There are also holes left on the gTound, which are the last 
to be closed. After the first burning, the mud crust is burnt dry, 
and is absolutely air-tight. Any cracks are filled up with mud, 
and the whole kiln is kept luted over. 

Only waste wood— wood too big or not fit for sale as fire- 
wood— is carbonised. The interstices between the billets in 
stacking are not filled in : the labour is the only real expense, and 
a little waste of wood is of little consequence. 

The wood practically costs the contractor nothing, as It is 
only waste pieces. 
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The cost of cutting the wood for burning one kiln is Rs.2, 
and the cost of burning the kiln is Rs.2. 

The yield ifl 27 maunds of chitrcoAl, which after paying one 
anna per maund for cartage to Mai lan i, sells there at Rs.50 for 
180 maunds. 

The total cost is therefore about Rs 5-11-0. and the receipts 
Rs. 7-8-0, or the profit on each burning Rs.1-13-0. 

Coppice Working. 

Until a short time ago, almost the entire produce of the 
Marha coppice working was exported as fuel, as it wab thought 
unwise to Allow the contractors to sell timber to outsiders inside 
the coupe on account of the temptation to fell standards. 

A system has therefore been lately applied by which every 
tree of three inches or more in diameter, which is possibly fit for 
use or sale as timbei, felled in the coupe, is marked with a 
hummer, and the standards reserved are marked with black paint 
only. 

With this safeguard against abuse of the permission to sell 
timber locally, a considerable trade has arisen, and the contractors 
now recover the greater part of the money that they have’jwrid to 
Government for the coupe from traders, who come with carts from 
distant places to buy small timber. 

There is no longer any waste therefore in cutting up into fuel 
wood capable of b»ing URed for small timber. 

The contractor saws up into metre-gauge sleepers the thickest 
sal logs, but they are seldom free from sapwood, and only sell for 
Rs. 1-1-0. The price of first class sleepers is Rs. 1-12-0, and of the 
second cIash Rs. 1-6-0. These sleejiers are pnssed and marked by 
the Ranger before they are moved away from the stump, so that 
no standards can possibly be felled for this purpose 

The principal produce of this forest however is fuel, chiefly 
for the railway. In executing the felling, all trees, including the 
smallest seedlings, are cut for the sake of uniformity in the new 
°*°P- The railway only takes sal fuel; wood of miscellaneous 
kinds is all exported to Bareilly, Lucknow and other large cities. 

The coupe now being felled sold for ten rupees per acre, and 
the outturn is about 3000 cubic feet per acre. 

The coupe is divided by lines into four plots. Temporary 
are sunk by contractors wherever requited, as the water 
level is only 8 or 9 feet below the surfaoe. The felling is mostly 
Gone by hillmen. One contractor, however, imported Bareilly men, 
RB th «y are better workmen and use very heavy axes (7Jbs«>* 
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One Bareilly man cnn cut a quarter of a stack of fuel per 
diem, and thereby earns one rupee : this work would take two 
local woodmen, or four Paharis, to do. 

Systematic Marking op Standards. 

The working-plan does not go into much detail on the 
subject of the reservation of standards. It merely lays down a 
minimum of 50 trees per acre, or 75, if Vth class trees have to be 
reserved. A tree of three rotations' age is reckoned for the 
present to be exploitable. 

On an average about 55 trees have been reserved per acre. 

If the plan is to realise 20 standards of 72 years old per acre 
at each felling, it would have been the right thing to reserve 
about 30 trees of two rotations’ age, and 40 of che age of the 
coppice ; total 90 trees. 

This would have allowed for casualties ; and several trees are 
always broken in the working ; it would also have given further 
opportunity for continuing the selection of those trees which are 
considered to be worth reserving for a third rotation. 

Formerly the marking of standards was always done by eye, 
and the result was that the number reserved per acre was very 
variable, according to the personal idiosnycracies of the marking 
officer. As a rule the tendency was to reserve too may standards, 
iu which case the coppice suffered proportionately. 

In the Kheri Division now every square chain of the coppice 
coupe is measured out, and six trees selected therein to- allow for 
trees which may afterwards be accidentally broken. This may 
sound rather unpractical, but in reality it takes no time at all. 

The whole coupe is gone over in strips parallel to one side ; 
four boys hold cords of a chain's length along the sides of the 
strip, while a cooly marks the outside of the line by cutting 
branches along it ; there are also two other cords of a chain's 
length going crosR-Muse across the strip, so that as the marking 
officer goes down the strip, it is all divided up successively into 
plots of one square chain, in each of which he selects six 
standards. 

One marking officer can do 1 5 acres a day. By this means 
the standards are perfectly uniformly distributed over the whole 
area, ana are more or less equidistant one from another : another 
practical advantage is that the contractor knows exactly how, 
and in what number, the marking of the standards has been done, 
and be will therefore have more confidence in bidding high at 
the sale. 

The standards are supposed to be of two sixes (24 and 48 
yean old;, but practically they are reserved of almost any sise. 
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In grassy places there may be practically no choice, as there 
may not be more than six trees altogether growing on the square 
chain, in which case nothing can be cut. 

This systematic selection of standards may sometimes result 
too in the reservation of trees unworthy from a timber-producing 
point of view, but selected purely on account of their position. 

No statement regarding the size or species of the standards' 
marked is kept: in last year’s coupe the crop looked rather 
open on account of the small size of the majority of the trees 
rehen ed, and there might possibly be a little danger of frost 
penetrating. 

On the whole there is no doubt that this systematic method 
of marking btandaid* is an admirable one in every way. The 
difference in the appearance of two coupes, one marked by eye 
and the other by this bybleui, is very noticeable, and Bhows the 
advantage of the new method. 

Sample Plot. 

The students laid out a sample plot in this year's coppice 
area at Marha m accordance with the orders abovementioned. 

A typical piece of forest was selected and laid out in rectangu- 
lar fonn, five chains in length, parallel to the road, froifi winch 
it is separated by a protective screen 40 feet wide, and two 
chaiUb in breadth. It was found to contain 57 standards. The 
plot was laid out by chain measurement, and a narrow trench 
dug all round to maik the perimeter. It was also divided across 
into four equal quarters. 

The trees were first numbered with white paint on a 
scraped surface of bark. They were then ringed with whitf 
)Munt at 4 feet 6 inches from the ground, avoiding all bumps and 
n regularities of shape, and aluays ringed at right angles to the 
axis of the tree. This is done by scraping the tree clear oT 
projecting roughnesses and tying a string tight round the p)ac6 
chosen, and then painting a hand up to the level of the string. 

The position of each tree on the ground is then measured by 
co-ordinates from the four corners of the plot, and thus recorded 


C B 


c 

B 

1) 

A 


b Ta 

The four quarters of the piqt nre called A, B, € and ft. 
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The list is as follows 
1. A 9 13 

S. A 10 15 
8. A 8 17 
etc. 


17. B 2 5 

18 B 6 12 

19. B 7 17 

etc. 


The first number shows the distance of the tree measured 
from its corner along the longer side of the rectangle, that is, from 
A or B in the direction of D or C, and t ice versa. 

The second number gives the offset at right angles to 
the longer side of the rectangle, that is, the distance of the tree 
from the perimeter of the plot measured parallel to the shorter 
side. 


Tree No. 1 is therefore in A quarter at a point 9 feet distant 
from the base A B, and 1 3 feet distant from the side A D. 

Tree No 19 is in B quarter, and is found by measuring 7 
feet along B C, and then taking an offset of 17 feet at right 
angles. 

The girths and heights of all the trees are then carefully 
measured and recorded. 

Pontoon Bkidge over the Sarda River. 

The railway extension from Mailani to Sonaripur, 32 miles, 
which is soon to be carried on to Katarnian Qhat, is at present 
practically a forest line merely, which is closed for half the 
year in the rains. 

The Sarda is a river which shifts its channel from time to 
time, and there is therefore no permanent bridge over it. 

The river crosses it at present on a temporary bridge, 
which is dismantled every year at the beginning of the rains ; 
it is built on piles for the shallower half of the river bed, and 
continued on pontoons across the deeper part. The piles are 
made from 11 class sal trees specially selected from the forest 
and supplied to the railway at the rate of fourteen annas 
per cubic foot. The pontoons are seven in number. They are of 
iron, and are 50 feet in length and 20 feet in breadth. They are 
anchored in line across the stream 50 feet apart. Each pontoon 
carries a section of the bridge of 50 or 20 feet alternately in 
length, fixed on a vertical Bhaft, in the centre of the pontoon. 
These sections of the bridge, iron girders, are then swung round 
into line, and connected by horizontal steel pins, from which 
they swing. As the train passes over the bridge, each pontoon 
is depressed about a foot into the water by the weight of the 
engine and train, and the rail can thus undulate to a slight 
extent without any harm resulting. 
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New Working-plan op trans-Sarda Forests. 

The old working-plan of these forests prescribed fellings up 
to the end of the season 1901-1902, and its place is now taken 
by a new plan, which will come into force on 1st July 1903. 

This forest is divided into two working circles, east and 
west, both worked under the Selection method, with a 30 years 1 
felling cycle and annual coupes in each of about 1500 acres. 


The sal forest is exclusively on the high alluvium. The 
low alluvium, the later deposit, contains nothing but grass, with 
shisham, khair and scrub jungle. 


High alluvium 
Low alluvium 




Sq. miles. 

Sal forest M . 

tee 

... 143 

Gras* 

• •• 

66 

Shisham and khwir 


... 20 

Various ... 


... 20 

Grass 


... 34 

~267 


The high alluvium or sal area is again divided into high 
level and low level. 


There is not very much difference between these two types, 
but on the I igh level the forest is better stocked and, the soil 
is more clayey. On the low level, the soil is more sandy, there 
is more grass, and frost and fire have done more harm: the 
forests, however, being less good than those on the high level, 
have been less worked. 


The whole country is flat, with a gentle slope of three feet per 
mile to the south-east. The average cold weather water-level is 
38 feet below the surface on the high level areas, and about 16 
feet down on low level areas. 


High alluvium eal ares. 



Gmas. 

Total. 

High level... ... 

29,203 

272 

70 

29,646 

Low luvel ... M w. 

61,288 

769 

85,600 

97,592 


Total acres 

127,187 ' 


Bal forms nearly three-fourths of the stock, and Terminalia 
tomentoia nearly one-fourth. The latter tree ocean principally 
on low ground ; the timber is of less value than that of sal, and is 
nearly all exported to Meerut, where, it is said, white ants do not 
eat it. It is very good in quality, but the general state «f 
reproduction at present is poor. 
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The -annual yield is fixed at a maximum of 12,000 sal trees : 
r tfris is probably less than the possibility, but the forest is not fully 
( stockod, and it is intended to raise the exploitable size from 6 feet 
to 7 feet 6 inches girth. 

For the first half-period of 1 5 years, the exploitable size is 
taken as 6 feet corresponding to 120 years of age, but it is intended 
then to raise it to 6 feet 9 inches. 

This raising of the exploitable size would seem to be rather 
•premature in the absence of any reliable data as to the size to 
* which under existing conditions sal trees can grow without 
beginning to become unsound. 

The trees are mm ked for felling a year in advance, and an 
estimate is then made*of the expected outturn ofiutwn timber from 
the coupe. This estimate is bnsed on figures obtained from past 
workings, which roughly give 30 cubic feet and 5 cubic feet 
>es|ieotively far each sound and .unoound I class tree: sal, sain and 
haldu are sold separately. If necessary the coupe is allowed to be 
kept open for export miring the year after the felling, and in 
jthe following Beaton,— two years, that is, after the felling — 
subsidiary fellings are made for the removal of old worthless trees 
and of trees of inferior secies suppressing young sal growth, 
■while badly grown or damaged young trees are cut book flush with 
(the ground, and climbers are cut. 

These subsidiary fellings are very important, as can be well 
rieen at Dudwa, for if only the marketable treeB are extracted and 
la large quantity of old unsound trees left to cumber the ground, 
these latter can only be afterwards removed at the cost of incalcul- 
able damage to the young growth around them. 

Working of the Forests. 

The principal produce of the forests is sal metre gauge 
sleepers (6' x 8* x 4 = 1 } cubic ft.), of which seventy thousand 
were exported last year. 

Until recently the railway worked the forests by their con- 
tractors, and paid twelve annas per cubic foot on all sleepers 
extracted. The railway paid their Delhi sawyers seven annas for 
first class sleepers, and two and one anna respectively for second 
and third class sleepers. 

The normal price for sawing sleepers being four to five 

annas, the workmen naturally tried to confine their woik to the 
.conversion of first class sleepers, and consequently a large amount 
of unsoupd and unconverted timber was left in the forest. 

Each coupe therefore had to be resold afterwards a second, 
and often a third, time, to be again worked for the extraction of 
the refuse timber it contained. There are many obviool 
•disadvantages connected with this mode of working, in addition 
tb the fact that All felled timber barked and left lying in t Ei 
forest is at once attacked by Urge Idngioorn beetles. 
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This has been ell changed now by the introduction of what 
is known as the monopoly system, which was started lent year 
with outside contractors, though the railway continued working 
for one season under the old ariangement of paying twelve annas 
pet cubic foot on all timber exported. The forests are now worked 
entirely under tnis admirable system. 

As soon as the coupe has been marked, an estimate, as stated 
above, is made of its probable yield There is a regular sanctioned 
scale of export rates detailed for every variety of converted 
timber ; this royalty is debited against the purchaser’s account as 
each cartload of sleeperR, beams or scantlings passes the forest 
cliowki on its way out of the forest. 

The intending contractor or purchaser, being familiar with 
tins scale of export rates, is able to calculate, on seeing the coupe 
and the estimate of its produce, how much in addition he is able 
to bid to buy the exclusive right to work the plot or group of 
plots which are offered for sale. 

The monopoly price at present works out to about two annas 
per cubic foot on the outturn, or about one quarter of the whole 
price, as the greater part of the Bawn timber extracted comes under 
the category for which six annas per cubic foot is due. 

Instead therefore of taking out only the best timber at a 
comparatively high rate of royalty, and leaving everything else 
lying in the forest, the contractor under the new system, having 
paid down a considerable lump sum for the monopoly of his plot, 
which sum he has to pay whether he works the plot or not, has 
ftveiy incentive for working out as much timber as possible from 
it, and in practice nothing but wood worth less than three annas 
per cubic foot — fuel that is— is left in the forest to waste. 

The monopoly price too allows for differences of distance from 
the railway and of productiveness of the locality, which cannot 
so conveniently be allowed for in the printed scale of rates fo? 
export duty. 

Five Range Forms are kept up, showing details regarding the 
working of the year Form I is simply a list of all trees felled, 
showing a serial number for each tree and its girth. 

Form III is a form for conversion, and shows either logs 
the round with thsir girth, or scantlings of varions dimensions. 
The number of pieces yielded by each tree is thus separately 
shown, and the program made day by day in the work in the fares! 
u shown as it goes on. 

The tunnel compilation of these returns gives very wliabtf 
yield tables for the forests of this locality. 
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Form V is an export form, and shows the number of pieces of 
all sizes removed from the forest by each contractor The clerk 
at the forest chowki examines each cart as it passes, puts the sold 
mark on the timber, notes the name of the cartman, and the 
number of pieces it contains. The royalties on each class of 
scantling are entered and totalled, and the amount subtracted from 
the contractor’s deposit, and his balance stated. Each contractor 
has a separate book of Form V. 

Form II gives the monthly totals of Form V, and must always 
give smaller returns than Form HI. 

Form IV gives the monthly totals of Form I. 

In addition to the hamner-mArks which the forest gang 
clerks — who keep Forms I and III and are under the Ranger’s 
orders, though paid for by the contractors — put on the sleepers 
and pieces At each stage, there ir also a serial number put on every 
stump in the forest in red paint, and the same number is painted 
on All sleepers and scantlings made from the tree. These paint 
marks are only for use in the forest for checking Form III, before 
the timber is removed from the ground where the tree was felled, 
to show which tree yielded any particular pieces of timber. They 
are of no use when once the timber has been removed from its 
original spot. 

Execution of the Fellings. 

The work in these forests lasts for seven months in the year, 
from the 1st December to 30th June; sawing is allowed only to 
the end of March, but carting is allowed to end of June. The 
sawing is largely done by Delhi men, who work very well : two 
men can saw up five or six metre gauge sleepers a day out of 
green sal logs. 

The felling is done by saw and axe combined. 

A ring of hark about a foot wide is first taken off the tree 
the level where it is going to be felled. 

Then a notch — not a very large one — is out with the axe out 
of the side towards which the tree is leaning, or out of the side 
towards which direction it is desired that the tree should fall if 
it is standing straight and pretty evenly balanced. 

An oblique sawcut is then made 
qb the other side sloping downwards 
towards the centre of the tree. 

No wedges are used, as the 
Weight of the tree aided by the notch 
qut out of the other side keeps the 
“ works 
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The saw used is not the broad curved Delhi saw, but a less 
curved, narrower And more flexible saw of only about three inches 
in width at the widest end. 

A sound sal tree of ten feet girth was felled in 23 minutes 
by two men. 

For purposes of conversion, the advantage of the D^lhi 
shape of saw is best seen when it is being used in a vertical 
plane. 

Instead of having to dig a hole in the ground for the 
msn holding the lower end of the saw to work in, ah the 
frorakhpuris do who use frame saws, the Delhi man simply sits on 
the ground, and works his back, legs, and arms just like a man 
sculling. 

Although the saw is curved, it produces an oblique cut in 
a straight line through the wood. 

The Delhi saw costs Ks 3-8 : it is said to be made out of old 
railway rails hammered out. The teeth are filed and set two or 
three times a day. The setting is not done bv a key, but by two 
small hammers ; every fourth tooth is set alternately right and 
left. 


Large hollow sal trees are used for boat hulls ; they only cost 
about Ur. 75 each to make and export, and they sell at Bahrain 
Ghat for nearly double. 

These logs are often about twelve feet in girth, and cube 
nearly two tons. 

They are hollowed out, and then stretched open by firing 
the under surface, in the name way as teak hulls are made in 
Burma. 

In measuring the girth of a standing I class sal tree seven 
inches is allowed for the bArk. 

In the conversion of kurries of Terminalia tomentosa , it is to 
be noticed that the sapwood of this Rpecies being considered by 
the natives to have greater transverse strength than the hearts ood, 
*hich may sometimes be rather brittle, they always try to keep 
*>me of the sapwood on their beams. 

FlHB-PItOTECTlOlt. 

The Kheri forests are intersected by a very well developed 
network of fire lines. 

These are cleared in November and burnt at the end of 
December and January. By the eud of Jaauary the young gnat 
aprings up, and the fire lines are green. 
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The vast extent of grass areas which intersect the whole 
forest, would constitute a great source of danger from fire if they 
were not burnt every year in self-defence. Tbsy are accordingly 
all fired in January, but a belt of 200 feet of grass is left all 
round the edge of the forest to encourage tree growth therein. 
The sal trees round the pliantaB are not likely to produce seedlings 
ait any distance greater than this. 


Wells. 


The-water level being at a uniform distance below the 
surface of the ground, and never deeper thaif 40 feet down, even 
on the high level, permanent wells can be easily sunk through- 
out the forest wherever they are required. The average coBt is 
about Rs. 1 00 for every ten feet of depth ; thus an ordinary well 
with the water at 30 feet below the surface and 20 feet of water 
in it, costs Rs. 500. The well is first dug out until the water-level 
is reached, and then the well-curb, 
made of pieces of Euqenia jambolan a 
wood, with a section as here shown, is 
laid down, and ten feet of brick 
cylinder is built up on it. This 
cylinder is then sunk down to water 
level by digging out the earth from 
the bottom under the curb, whose 
alopiug under-surface presses the earth 
into the middle of the well. 



The brick cylinder is then built up another ten feet in height, 
and the whole is again Bunk down to water level, so that there is 
always twenty feet of water to start with. 


Sylvicultural Notkr. 

It is probably safe to say that almost without exception every 
ml tree in these forests is sprung from a coppice shoot. 

If any young seedling, or what appears to be a young seedling, 
he dug up, it is found to be growing on a thick bulbous stool, 
possibly thirty or even forty years old. 

If it is, as appears at first sight, an inevitable part of the 
plan of nature that all young sal growth should thus be always 
thrown back, say, even 20 years, this fact is obviously ot the 
greatest importance in designing a systematic treatment to be 
applied to a forest, especially if the cultural mode of treatment 
were the regular method, with successive regeneration fellings and 
•ingle-aged crops. The possible causes of this untoward habit 
Ale therefore worth considering. 

Suppression from want of sufficient direct sunlight naturally 
suggests itself in this connection. 
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The sal is reputed a shade-hearing species, and it certainly 
cnn exist without much light, but to grow it requires direct 
sunlight. Perhaps the more vigorous growth of the sal in Kheri 
rendeis it more light-demanding than it is in the Dun. 

The thick snppv carrotty stems thnt shoot up when, after a 
long lapse of }cars, the swollen underground stern thiows up a 
stiong ugoious e I loot that now at Inst will survive and continue to 
grow, seldom, if ever, nre seen (at any rate in Kheri), under cmer 
of miii minding growth, but only under direct sunlight. The 
leMilt of lmpiownient fellings too is most striking, and the 
i < ninv ri 1 of worthies* and unsound trees with spreading crowns 
has e\er\ where resulted in a splendid growth of young sal, which 
was only wait mg for more light. Even the dealing away of 
hushes of Mai lot ur ph'Mfipiin'iibi'', under which suppressed sal 
seed 1 1 ngs are often found, lias been found to assist in raising a 
crop of \oiing sal. 

It is incontestable therefore that the young sal plant requires 
light foi its growth, hut the notion of overhead cover alone will 
not sat isf.it toi i ly account in e\ery case for the periodic (it is not 
necessarily annual) d\ing back of all young sal plants, since the 
phenomenon is equally common and noticeable in open graRsy 
places, and round the edges of blanks w-here there i8 absolutely 
no shade at all. 

The failure to tnp the permanent water-supply ha« also been 
suggested as a possible reason for this waste of production, and 
would in many respects fit the case. 

What more natural than that the young plant should be 
withered and scorched up by the dry winds of the hot season, 
so long as its roots aie only yet working their way through a 
gieat depth of loose sandy soil and have not yet reached the 
water-level ? 

It is to be remembered, on the other hand, that the best 
grown sal is on the high level area, where the water-level is about 
tluee times ms far below the surface as it is on the low level. 
On water-logged soil sal will not grow' at all, and in places where 
the watei-le\el is not far hek>w the surface it is natural to 
suppose that the length of the taproot and the length of the 
trunk are in a diiect proportion, and it is certain that if the 
water-level is near the surface, the sal tree is stunted. 

Moreover, the most active period of the sal’s vegetation ie 
just in the driest time of the year, and at the end of March the 
striking phenomenon is seen of a tuft of green leaves appearing 
e short way below the terminal shoot, before any other part of 
1 iT* ^ >un 8 tree h** put forth its new leaves. Whether the habit 
I the sal has in the pole stage of periodically replacing its 
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it to be attributed to the tame cause which results in the 
periodic dying back of the young shoot which springs from the 
ground for many years in succession, is a point to be decided 
by careful observation. 

If drought caused this repeated dying back for the first 20 or 
HO years of the hte of the young sal, it is difficult to understand 
how the subterranean part of the plant continues to grow in vigour 
and succulence all the time, and this same objection holds with 
reference to suppression fiom want of direct sunlight. 

Other possible causes for this habit are frost, fire, grazing and 
injuries from men and animals, and lastly insect attacks. Frost 
would readily account for this natural coppicing of the seedling 
if all parts of the forest were exposed to Host, hut as large aieas of 
■al forest are never touched by frost, hut still suffer everywhere 
from the periodic and continual dying hack of sal, it is evident 
that frost alone will not account for it. A similar argument disposes 
of fire, grazing and external injuries from men and animals, 
because, altnongh any of these reasons might readily produce this 
result, yet the same tiling is frequently observed in places which 
have been successfully protected from fire for many years, and 
which have not been exposed to any direct injuries from cattle 
grazing or working in the forest : besides, we see the snme thing 
linpi>eniiig when the tree is well advanced in the pole stage, and 
the lending shoot often dries up and is replaced by h strong sappy 
side Bhoot. 

Lastly, we have to consider insect attacks. The scale insect 
■warms in the sal forest At certain times of the year, hut so fsr no 
connection has been proved between its ravages and this habit of 
the sal tree. Common as it is, it is hardly credible that this 
insect should be so universal that no part of the forest should ever 
be left undamaged hy it. 

A significant point to observe too, both in connection with 
the monofrbu* and some of tbe other suggested causes of this 
habit, is that the buds which are going to supply the side shoot 
on its drying up, are already well developed and clearly visible 
long before the leading shdot hits begun to lose its leaves, or to 
■how any symptoms of the fate which is awaiting it. 

Possibly a combination of some or all of the above-mentioned 
causes inAy account for this unfortunate habit ; it is conceivable 
for example that an insufficient water-supply might, to begin with, 
diminish the seedling's vigour of growth, and then that accidental 
fires, or deer browsing, or insufficient overhead light might even- 
tually result in its dying back. 

The habit however is so universal that the cause would seem 
to be something more far-reaching than any external injuries sen 
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be, and the only way to satisfactorily settle the question is to sow 
a nursery bed and to carefully watch the development of the young 
trees os they grow up. 

Meanwhile, this habit of the sal of continually dying h«ck f 
and thereby losing perhaps 20 years of growth in its earliest 
stage, is quite sufficient to upset any working-plan that ignores 
this fact. 


Results ok Improved Methods ok working. 

The increase of revenue in the Kheri Division last year result- 
ing from the introduction of the monopoly system in the trans- 
Smda foie«ts, fiom increased export of timber hy contractors in the 
Bhira forests, instead of cutting up everything into fuel, and from 
the rise in the value of the coppice coupes, consequent on the 
introduction of the *ystemutic method of marking standards, is 
nearly Rs. 87,000. 

In the Bhira Range, while the average annual revenue wu> 
formeily Its. 15,000, the present revenue is nearly ltd. 45,000. and 
u ill probably next year be Rt>. 00,000. 

In the Kairigarh Range, however, the outturn will be only 
one-third of the estimated annual outturn, which ia two’ lakhs of 
cubic feet, or one and a half lakhs of metre gauge sleepers, owing 
to the large proportion of old unsound trees in this year’s cou[ie. 
However this decrease will be counter-balanced hy the improved 
revenue in Bhira Range. Until recently the second and third year's 
fellings over each coupe were necessary, because the railway only 
extiacted the best timber, which it paid them to work out At 
twelve annas a cubic foot, and left everything else lying in 
the forest, and also because the coupes were so large. 

The best thanks of the School are due to Mr. P. H. 
Clutterhuck, the Divisional Officer, to whose kindness and good 
management the tour in Kheri wa& both extremely enjoyable and 
instructive. 

All information regarding the forests and their working was 
freely given, and the matter contained in these notes is Mlmoflfe 
entirely derived from his explanations. 

H. J. 
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By E. P. Stebbino, F.L.S., F.E.S. 

Continued from p . 1 J8. 

Part VI— (continued). 

Ommi'—LEl'lDOPTERA— (continued). 

8UB-0RDEK HETEltOCERA (Moths)— t continued). 

Family Cossida (Cahpen'ifk Worms;. 

Tab Cossidu nre inothB of large size having no proboscis. They 
have frequently a dense covering of matted, imperfect scales on 
their wings, the pattern being vague. The litrw are often 
large, are nearly bare of bairn, and have no bright markings. 
They bore into trees, often making large ramifying burtows 
and boring holes to the exteiior, tiom which the sap exudes 
and mns down the bArk outside, seiviug as nn indication of their 
presence. These larvae often attain a length of texerul inches 
and may live for several years in this condition, mining up and 
down in the wood of the tiee. The pupa is foimed unhin a 
•light cocoon of ailk mixed with gnawed wood. It is furnished 
with spines along the dorsal am face of the abdomen, by means of 
which it can move to a certain extent up the tunnel. 

This family requires seiious study in Indian forests. One or 
two pestB are already known, and it will not impiobably be found 
that others nre a serious menace to young saplings, attacking 
and riddling them before they have giown to u size sufficient to 
escape damage fiom the pest. 

A species of this family named Conena codnmht has been 
reported as attacking lopped teak trees in Tiavnncore. The 
tree is found on considerable areas both in the low country 
and on the hills up to 3000 feet elevation. The teak over this 
area is largely lopped for fodder, and in the rotten wood which 
forms by decay at these wounds, the moth 1 ») b her eggs about 
April. The larva is smooth, without hojrs, and red in colour ; 
it probably spends over a year boring inside the wood. The 
tunnel formed is a winding one. The pupa is apparently not 
enclosed in a cocoon. It is ppiny, the spines being made use of 
to enable it to work up (he tunnel to the opening to the outside, 
thus enabling the moth to creep out of the I ole originally bored 
to the outside by the larva for t his purpose * When trees are 
badly alt ncked they nre said to die down, only the" 'fane of the 
•tern remaining, which throws out suckers. 

The well-known coffee-borer of Southern IndHtyjgFnttm* 
ft** belongs to this family, tbe larva feeding forlae coffee 


TUU Injurious (assets of, Indian forssts, p. 103, fig 
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branches and stems and, it is said, in the roots, and killing them 
off It is also said to attack the stein* and roots of the sandal- 
wood, young saplings of this tree being either killed outright or 
so weakened that they were thrown down by the fiiBt storm. 

The writer has had an opportunity of examining both coffee 
and sandal-wood in the Madras Presidency, both young saplings 
and older trees, and hm investigations, although they have 
not been carried far enougli at present, lead him to suspect 
the real pest of these trees and the one which causes the most 
serious injury is a longicorn grub ( Gtrambycidce ) which 
attacks the trees in their sapling stage, and, usually starting 
in a bianch, works its way down to trie heart of the stem, 
perhaps hinernating in the cold weather in the roots. Whilst 
the coffee boring caterpiller undoubtedly dues damage to both 
coffee and sandal-wood, investigations will not unlikely show 
that this damage is by no means so severe as that done by its 
beetle grub companion. Since on the one hand coffee bushes 
are killed off or are so riddled as to he useless by the grubs, whilst 
on the other the tunnels in the heart of the sandal sapling whilit 
peihnja not killing the plant reduce the value of the wood for 
sale purposes when the tree is finally cut over, it becomes 
obvious that it is itn}>eriitive that the habits of these borers should 
he thoroughly understood." 

Family Hbfiamd^ (Ghost and Swift Moths'! 

Moths of varying size, some being gigantic. The wings do 
not *it well together at their bases; no probosciB is present and no 
firtiiiliini ; the scales on the wings are imperfect. The larvae are 
nearly bare of hairs, and they live either in the earth, feeding 
upon t lie roots of plants, or they bunow in the wood of trees 
and shrubs. The chr> salts is generally elongate and cylindrical 
in farm nnd very agile, having a considerable number of spines 
its dorsal aspect; by the aid of these the pupa is able, by wrig- 
gling, to move a considerable distance in the tunnel in the wpxi 

Very little is at present known about the operations of these 
moths in Indian forestjj, bur grubs thought to be Hepialid have 
been reported as boring into teak wood at the Niluinbur plantations 
and into young teak saplings in plantations in the Prome division. 
These reports require careful observation and confirmation. 

The eggs in this family as well as in the families Mgti'ii&m 
nnd Coatidce above alluded to are usually laid upon the bai^t. 
The caterpillar tunnels into the wood. The tunnels so made aHe 
kept open by the larva and it occasionally comes out and feeds uggip 
the bark. If often builds for itself a covered gallery of silk end 
excrement, this gallery being very conspicuous on tree I wmm, 
When it faerie in tni#way the tree attacked will he often fad# 
to have a juicy, soft sapealent bark. 

* VU$ Uxorious losous of laUaa Tomu, pliO^ 
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Family Lasioc ampiike (Eugk.ks. Lappet Moths). 

These moths nre usually Isrge, are densely covered with 
scales, and have no frenulum. The costal area of the hind wing is 
largely developed Antenna* in the male are highly pectinate. 
These characters render it easy to distinguish a l^asiocampid 
moth. There is at times a great difference in size between the male 
and female, the latter having three times as great an expanse 
of wing as the male The eggs are smooth and sometimes 
spotted in an inegular manner like birds* eggs. They are often 
covered with hair by the female The lantr are clothed with 
a soft woolly hair as well as with short stiffer hairs. These 
hairs are not arranged in definite tufts and pencils, nor are they 
as highly coloured ns in the chsp of the larva? of the next family 
to be consideied, the LinonutniilfB, and thus they can he distin- 
guished from these latter. This Vim tr has sometimes very 
irritAting properties. The caterpillar spins a cocoon in which the 
haira of the body are often mixed. In some sj»eeies the walls of 
the cocoon have a firm appearance, looking very like egg-shells, 
and this has probably given rise to the name of ‘epgeis.’ The 
caterpillars feed upon leaves and probably do some damage in 
this way. 

An exnmple of one of these Lasiocnnipid defoliators is 
an insect by name Smnta con color, whose laiui* feed upon the 
leaves of the sal tiee in the Siwalik Forests in the United 
Provinces. 

The larvse caterpillars of this insect are large, over three 
inches in length when full grown in October, and grey in colour, 
with irregularly arranged tufts of soft hair. They pupste in 
November, spinning a strong hairy silken cocoon on to the hark 
or a branch of the tree. The winter is spent in the pupal stage, 
the moth appearing about the end of Match. The rest of the 
life-history has yet to be worked out, but the female probably 
lays its eggs on or near t lie sal twigs, and the young caterpillars 
hatching out feed upon the new flush of leaves which apjienrs 
in April. The moth is grey in colour and answer the above 
description of a Lasiocampid moth . 9 

Family Lymantriide ok Lipakidje. 

Mostly small or moderately-sized moths, without brilliant 
colouring, whites, greys, browns and blacks being the predominant 
tints in the family ; the male has the antennae highly pectinated. 
The larva is very hairy and usually bears tufts or brushes of 
shorter hairs together with others much longer and softer, these 
being sometimes amalgamated to form pencils, the tufts and pencils 
having a definite arrangement on the insect. The colouration of 

9 Vide Departmental Notes on ln«eot» that afloat Kmestrv, No. 1. p. 58, Ft. V. 
flff. 1 a, b, c, d, tor a dsioriptioH of the Wfe-hiatory of fcbia laaoot. 
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the larva is often very conspicuous, the tufts and pencils of hair 
being of vivid and contracted colours This arrangement and 
colouration of the hairs distinguish* * these lane from Lasiocnmpid 
cat* i pillars Any one who hat been m tropical or semi-tropiCAl 
foiest at the commencement of the monsoon, must ha\e noted the 
gient vanety mq 1 bnlliant colouration ot the caterpillars of this 
fiunih. The wntci w is particiilm l> stiuck with tie gorgeousness 
of what rn ly be termed the * giub woild * at this season in both the 
Pm At and ( onnbatoie (Madrisj forests, whilst he was visiting 
them tit this peno l of the year 

'1 he larva* form a cocoon m which much hair is mixed up. 
The pujfe me v»iv reinaikahle, ns they are sometimes albo hair), 
which ib veij unusual amongst Lepidoptera. 

llns ib an impoitmt famiH of motlis, as it contains species 
which occasionally incieise m enormous numbers and commit 
gieat ravages One of the first allusions to such an event having 
taken plate in an Indian foiest in contained in a descnption, 
1\ Mr W It T ishei, * late Conservator of Forests, of a severe 
attuk, in which the tiees weie completely stripped by one 
of these in*>e(U which took plate in the sal forests in As^itm in 
1 H 78 Ihe egj is laid by the ft male moth on the young leaves 
ot the tree liie cntei pillar on hatthmg out at once commences 
to defoliate the tree*, and m the attack in question an area of 
over 200 square miles of sal forests was completely shipped 
of all leaves, the tiees being tendered perfectly bare and the 
ground being stiewn with then debus, and with the caterpillar s’ 
droppings In 18»? Mr Cimphellf reported an attack to have 
si read over 800 square miles iu Assam, all the trees associated 
with the sal, such as Bombax malabaricurn, Cinrya tnboiea 
imd till ten hi pfiita etc , being also defoliated , at the same 

time he noted that pure sal forest had suffered mote than mixed. 
In this attack the larv® fust >ipi>eared in August, a second 
generation appearing m November, a third about the end qf 
Janu«r} and a fourth towards the end of March. The ehvjf 
insect responsible was a species of Dutychira. This insect w as 
accompanied by Leucoma diaphana in August, by 7 uibala 
I ithnv m May and by Lymanti ta </i andie m all the attacks { In 
18 ( )*) all the sal trees in the Diiars in Bengal were defoliated in a 
similar manner, four different species of Lymaniria moths sent 
to the wuter by 8ir H. A. Farrington, the Officer in Charge of the 
forests, and identified by Sir George Ham peon, being concerned 
m the attack § It is not ceitain how many species or wliat moth 
ung responsible for the Assam defoliation, as confusion appears fcb 
have a risen m tue identifications of the insects sent. 

* Vti* I*<hwn Fonstw, Vol. 

t IM, To!. XXIV, No. 8, (189* 

1 Departments! Notes Jaseots Hat offset Forestry, No. p. 68. 

I pp 67-77. 
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From wkAt has been written it will thus be seen that species 
of this family, when they swarm in large numbers, are a source 
of serious danger to the forest. 

Family Glomethidje (Geometers). 

An extensive family of fr.igile moths having a large wing 
area, the nnteniue being frequently highly developed in the 
males. Thelarvreaie elongate and slender, having in addition 
to the three pans of thoracic legs, only one pair of abdominal 
pro-legs placed on the ninth segment and an anal pair. They 
progress hy moving these two pair of feet up to the thoracic 
legs, so that the body is thrown into a large loop, and then 
moving ioiward the thoracic legs. From this habit, of progression 
they aie called • loopers ' or Geometers. The munher of these 
larval legs and the i exultant mode of walking is one of the most 
constant clmracteis ot the group. The Ians assume various 
attitudes in repose, either clinging to the stern with their pro-legs, 
holding the re«t, of their body straight out at an angle from the 
twig, heing attached to it anteriorly however by a strand of silk 
projecting from the mouth ; or they prop Ulpmselves up between 
two twigs more or less at right RncLffN-To each other. They 
often vary in colour, the Riime^reciesji^ing Either green or brown, 
and this .colomation and Aahe uuyJfngs upon them often gives 
them a great resemblance to their^Sad-plant, hut in many cases 
they appear to make no or little use of this for protective purposes, 
as one would expect to find them doing. 

These Inrvin are defoliators, hut little is known about their 
operations in Indian forests at present. The following is a 
portion of the life-history of a typical member of the family by 
name Boannia wlciuiria : — 

In the sal forests of the Siwsliks 'on the Pun side of the 
range) a plague of cater i»i liars appeared about the middle of 
April 1901 and in p«rts entirety stripped the trees of all the new 
year's shoots, leaves and flowers. Young saplings suffered very 
severely, and the writer noted that towards the end of September 
they had no green shoots upon them, many benriug numerous 
dead branches. The growth of the year in the portions of the 
forest most heavily attacked was vil, Sal of all ages were 
attacked. The pupal stage was a Rhort one, and moths were 
bred out in May. There is probably more than one generation 
of the peit in the year, hut observations on this head have to be 
yet made,* 

Noctoidje iNoctuids). 

A very large family of moths, generally of sombre colours, 
Che insects being, arith some exceptions, very rarely seen in the 

# Vide Departmental Notes on Inserts that affect Forestry. No. 1. p. 100, 
Ft’ II. figures 5, a, b, e, for a further note upon the habits ot this insect 
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daytime. Both proboscis and frenulum are present, and the 
anteune are not highly pectinated in the male. About 8000 
species are known, and owing to their great resemblance their 
classification is difficult. The Urvee are, as a rule, destitute of 
large tufts of hair and are not brilliantly coloured ; they are fond 
of concealing themselves during the day end coming out to feed 
at night, and thus when defoliating trees they are very apt to be 
overlooked, as a hen searched for during the daytime they are not 
to be foind upcm the leaves and twigs. Many of the caterpillars 
of the family pass most of their time at or beneath the surface of 
the ground, finding nourishment in roots or the lower part of the 
stems of plants. This is especially the case in the genus Agrotit, 
perhaps the most widely distributed of all the genera of moths. 
In some forms the abdominal pro-legs are reduced to two in 
number, and we then get larvro resembling the loopen of the last 
family, the caterpillars being then known as ( semiloopers.' 


Noctuid larvee either defoliate trees and plants, or they may 
have a limited wood-boring cajiacity. Others feed in the seeds of 
plants or live upon tin? roots, either feeding upon the smaller ones 
or tunnelliug into toS^rger ones. The larvee living upon leaves 
are usually hairy to a dbrtain extent, and spin a cocoon before 
changing into the pupal statej those liviflg in wood form a rough 
cocoon of hairs and chips^F wood, whilst those pupating in the 
ground usually build an eaithen cell to change in. In Indian 
forests we have representatives typical of each of these methods 
of feeding and pupating. 


HybUx a puera is the well-known teak leaf defoliator. The 
eggs are laid upon the leaves or twigs of the tree, and the larv® 
commence their defoliating operations some time in April (the 
period of course vanes in different parts of India, being later in the 
drier tracts) and the insect passes through several generations — 
number being at times as many as seven — in tbs year The 
defoliation is easily recognisable, as the caterpillar in feeding upon 
the leaf leaves intact the main rib and the side veins, eating all the 
green leaf tissue between these. They pupate either in rolled-up 
portions of the leaf itself or on dead leaves upon the ground. The 
moth is small and dusky in colour, with reddish pitches on the bind 
wings. It is apparently to be found all over India wherever the 
|eak exists, and the larvn at times entirely strip the teak of their 
leaves at least twice in the same year.* 


ii T ^ e cotton-pod caterpillar, Mudaria cornifront, destroys 
; JS pis of the silk cotton tree {Bombaxmalabaricum). Tbeegp 
fj* in the flower or immature pods of the tree in February* 
March, aeeordtog tp when the tree flowers ; the larva an batching 
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out tunnels into the pod and remains feeding in it until the pod 
falls to the ground. When full-fed the caterpillar bores its way 
out and burrows into the ground, and constructs the earthen cell 
typical of the hairless Noctuid Iarvte. The grub then changes into 
the pupal state and passes the rest of the year — hot weather, rains 
and cold weather— until the succeeding February in this cell. 
The moth on coming out lays her eggs in the flower or immature 
fruits of next year’s crop.* 

The genus Agrotia includes the typical earth-living noctuid 
larvae, who spend the whole of their larval lifem the earth, feeding 
upon roots, etc. A widely-spread Indian species is Agrotia ypailov, 
the caterpillars, w hich are known ns *' cut worms,” occasionally 
committing great Iiavoc amongst crops. Up to recently it had not 
been reported as dangerous in the forest, but in 1900 Mr. B. 0. 
Coventry found it eating )oung deodar seedlings in the Gora Gali 
nursery near Rawalpindi, and the writer discovered it committing 
the same damage in some nurseries in the Simla Hills the following 
year. This larva feeds uj>on the roots and also comes aboveground 
at nights and in dull, cloudy weather and cutR off young seedlingsf 
close lo the soil surface, and either leaves them to die in aitu or 
drags some to its hole to feed upon, thus acting much in the same 
way as the cricket liruchyhupea uchctlinva Hnd the cockchafer 
grub already described. We at present know very little about the 
wood-boring noctuids. 


Family Pykalid^. 

This division mud; he considered rather as a group of families 
than as a single one. It includes a very large number ol small or 
moderate-sized moths of fragile structure frequently having long 
legs ; the antenna are simple, being only in a few cases pectinate. 
The tame are usually nearly bare, with only short scattered hairs 
and little colouration ; they have most varied habits, are fond of 
concealment, and are very lively and abrupt in their movements, 
wriggliug backwards and forwards when disturbed. They form a 
cocoon before changing to the pupal state. Species of the family 
have proved exceedingly destructive to deodar uud other cones such 
as those of the spruce, silver fir, and blue pine. Mr. Ribbentrop, 
at the time Inspector-General of Forests, noticed that nearly the 
whole of the crop of deodar cones on trees round Simla were 
destroyed in 1898 by a larva which proved to be a Pyralid. Recent 
observations have shown the writer that not only deodar cones hot 
those of the silver fir, spruce and blue pine are infested by one 
or other or both of two species of the family named Eutopfura 
crdrdli and Phycila abietdla , which have apparently much the 
same life-histories. 


* Tub Injuiloui lnwetoof huIUn Foretts, p. 118, fig, 70. 
t U p 113, Plate Vlll and Departmental Notes 1, p. 8L 
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The eggs are laid by the moths some time in autumn either 
on the flower buds or near them. The eract period at which 
the larve hatch out has not been observed, but they are to be 
found burrowing in the codpr towards the end of May, and 
continue to do so until about the beginning of August, when they 
become full fed. The cone by now has become rotten and falls 
to the ground, and the larva* will either pupate within it or leave 
it and burrow into the soil. The moths issue in September and 
October. 

One of the widest known defoliators of the family in India 
is Pyrauata machveraLip, which in its larval stage strips the teak 
of its leaves all over the country, working often in company with 
llyblaeu, puera. This insect has as many as seven generations in 
the year. It spends the winter as a larva in the ground in the 
Central Provinces, appearing as a inoth in Muy and laying the eggs 
of the first generation of the year upon the leaves of the tree. As 
these moths do not all appear exactly at the same time, the 
egg-laying is spread over several days, and as the eggs laid first 
hatch out first we have a series of uninterrupted and overlapping 
generations provided up to November or even December, and one 
or more of them may produce an enormous number of individuals, 
the caterpillars stripping the entire crop of leaves from the trees. 
In feeding these latter do not touch any of the veins of the leaf, 
hut only eat the parenchyma, thus skeletonising it. # Mr. R. S. 
Hole gives the following as the period approximately spent in 
passing through a generation 

From appearance of moth to hatching out 

of young larve laid by it ... ... 7 days, 

larval stage ••• ••• 16 „ 

Pupal stage ... ... ... 7 „ 

Or 30 days for a complete generation. 

Tao other species of Pyralid, MuciLla moncutalia and Tttridia 
alttoralia have been reported as defoliating sal trees in Ganjam, 
Madras. The grass moths, small insects which fold their wings 
tightly round the body and have a head pointed in front, belong 
here. 

Family Tortbicidje. 

Moths' of small size with a rather large wing area, the wing 
fringes being never as long as the wings are wide ; the hind wings 
without any pattern in them. The larve inhabit their food plant, 
which may be rolled -up or twisted leaves, or the interior of fruits 
ond herbs, or galls, or even roots. The larve have all sixteen legs 
present. The name Tortricidoe refers to the habit I be larve have 
of rolling up leaves, or twisting and distorting shoots and diudfl. 
Little is known about this family in India. 


, * For a fuller description He Department Notea, No. 2, p. 801. Plate XVIIT, 

2 j PI. Xix, fig. 2 (tarn). 
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Family Tin bid a. 

Small moths with the labial palpi more flexible and mobile 
than in other moths ; usually separated and pointed. Hind wings 
frequently with very long fringes, the wing being reduced in siae 
and pointed at the top. Ij&rve are very different in shape and 
nearly always conceal themselves They feed upon a variety of 
substances, such as clothes, furs, hair, horns, and seeds, and prob- 
ably defoliate to a certain extent. They also mine into leaves of 
trees. Little is known at present about the family, although it 
probably contains numerous forest pests. The spruce bud binder, 
Enwsma sp. is one of them. The moth lays its egg upon the 
terminal bud of the spruce branches, probably some time in the 
summer. The egg remains here until the following spring, and 
hatches out before the young opening needles of the bud have 
pushed off the outer cap or covering. The young larva at once 
spins the tips of the needles together, thus preventing their opening 
and parting asunder, and thus forms a shelter in which it lives 
feeding upon the inner and more succulent of the needles. Some 
weeks are spent in this stage, and the grub then changes to a pupa 
within the hollowed out bud, and after about 10 days passed in 
this stage the moth emerges, the external needles of the shelter 
having by then dried and parted asunder. The writer has Been 
trees with as many as 70 per cent, to 80 per cent, of the terminal 
buds treated in this way. 

Useful Lepidoptera. 

Although Lepidoptera are the most exclusively vegetarian of 
all the Orders of insects, a certain numbei of their larve prey 
upon insectR which are themselves filled with vegetable juices 
(such as foccidffi or scale insects, Aphids or plant lice, etc.), and a 
very small number, such as Tinea, etc., eat animal matter. 

In the winced state Lepidoptera may be said to be useful as 
a whole, since many feed largely upon honey, which they collect 
from flowers, and in doing this they thus become important 
agents in the distribution of pollen from flower to flower, as it 
adheres to their scales and hairs whilst obtaining the honey from 
the flower. 

The Heterocera or moths include several insects which may be 
said to be of considerable use to man. Amongst them are the silk- 
worm moths of the family Borabycid®. The muloerry silk- 
worm, Bomhya r mori, is the cultivated variety in the plains of 
Bengal, whilst in the forest there are the important. Tussef 
(Anthercea mylitt*) silkworm of Chota Nagpur and Central and 
parts of Southern India, the Muga worm (Antheran awama) of 
Assam and the eri worm (A nthercen ricini). 

The Noctuid® contain the genus Krantria , the larva of a 
species of which is predaceous upon a Itanium scale insect which 
Infests the peach in Southern Europe. It may be found that the 
forester in India has allies of this nature iu the family. 
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II. -CORRESPONDENCE. 

Tuk la BmgT99ft Fomt. 

Mh. Bruce’s account of patches of teak in moist evergreen forest 
in the Ruby Mines District and Mr. Oliver’s remarks thereon 
1 have read with great interest. 

On a tour through the Attaran forests, which I made in July 
and August 1 858, I came across several instances of Teak growing 
in the midst of dense evergreen forest, and on page 55 of my 
report (Selections from the Records of the Government of India, 
Foreign Department, No. XXXII, Calcutta, 1861,) I said : “ Teak 
has been found only in a few instances in the dense evergreen 
forest, and wherever this is the case there is every reason to 
believe that the locality was originally covered with forest of a 
different character. The Teak trees in the evergreen forest attain 
a gigantic height, being obliged to draw themselves up toward 
the light between their fast-growing companions. But seedlings 
are wanting ; the dense shade does not favour the Bpringing up 
of young Teak.” 

The largest of these patches was in the upper Mittigate or 
Kyauktag forest, and it is fully described on pages 70,71 and 
189—191. On 0*135 square miles (86 acres) were counted 43 
trees aboire 5 cubits in girth and 211 dead (nathal)* trees, all 
giants. The total area of the pacch was estimated at 0*675 
square miles (430acreB) with 215 living and 1055 dead trees. 
Smaller trees and seedlings were almost entirely absent. The 
entry made at the time in my Forest Day Book (Report, page 
189), slightly condensed, was ns follows: “The whole of the 
Teak is dying out fast. It is an interesting instance of a Teak 
forest, which at one time may have been vigorously thriving here, 
being affected and at last stopped in its development by the rise 
of a vegetation of different trees on the same spot. When Teak 
first sprang up here, perhaps two centuries ago, the forest must 
have been altogether of a different character. The cessation of 
jungle Ares for a few years, either caused by rainfall daring the 
dry season, or because there were no travellers or others to set fine 
to the jungles, may have permitted the accumulation of vegetable 
mould ana favoured the springing up of m new class of treqs 
among the Teak. Let these trees of the dense evergreen forest once 
take possession of tbe ground, so as to keep off jungle fires, and 
the progress of their growth » irresistible. Their first effect m 
the Teak is beneficial ; the Teak is obliged to clear itself qi 
its side branches, and it is gradually drawn up to that stately 
height which is the character of the evergreen forest But here 
the beneficial influence ends. The springing np of Teak seedlings 
in the dense shade is out of the question, and the Teak die* of 
old age without any chance of propagation.’’ 
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TEAR IN EVERGREEN FOREST. 


Two other patches of smaller size in the Attaran forests ari 
mentioned on pages 163 and 177 of the Report, and a similar 
patch in the middle ThAungyin forest is mentioned on page 25 
of my Report on the Tennsserim and Martaban forests for 1858-50 
and 59-60. The subject is also discussed on page 856 of my 
Forest Flora of the Nwth West avd Central Provinces. 

The most interesting point in Mr. Bruce’s communication is t 
that he found patches (i oaiks) of Teak surrounded, if 1 
understand him right, by evergreen foreht, containing hundreds 
of thousands of saplings. These waiks were near villages, where all 
the old Teak trees had been cut out. The remarkable fact is, 
that the evergreen forest did not encroach upon these patches of 
young Teak. Unless Teak seed was sown by hand in these 
patches, which is not likely, the plants must have grown up in 
thick masses under very favourable circumstances. Perhaps a few 
Teak trees had been left standing, which seeded profusely in# season 
favourable for the growth of the young plants, or, a circumstance 
which 1 have often noticed in Pegu, a flood of the chaung brought 
down masses of seed. 

What Mr. Bruce says regarding these patches of young Teak in 
the evergreen forest, reminds me of the Thinganneennaung Teak 
plantation, which was established in the midst of the evergreen 
forest in the Attaran district by Mr. Gemmer, my predecessor in 
Tenasserim. A nursery of 4£ acres was prepared by rooting up the 
stumps and trenching the ground 12 inches deep, and the seed 
was sown thick in March and April 1856. The seed germinated 
well, but unfortunately only a very small portion of the seedlings 
raised were transplanted into the adjoining forest. On taking charge 
of the Tenasserim forests, 1 visited the spot in July 1858, and 
found 57,200 plants on the 4J acres, of which 5600 had a girth from 
9 to 13 inches and a height from 27 to 32 feet. These were the 
dominant trees, but the thicket of young Teak was so dense that 
the trees of the evergreen forest had not encroached upon it. 

Some of the readers of this paper may perhaps remember the 
Oak areas of the Spessart in the midst of the Beech forest. 
Suitable areas with good soil are cleared and acorns are dibbled 
in thick. My first visit to the Spessart was in 1 865, when the then 
bead of the Forest Administration in Bavaria, the late Herr von 
Mantel, asked me to join him on a tour of inspection through 
Spessart and Steiger Wald. At that time natural regeneration of 
Oak was mainly relied npon, but the difficulty was, that on the 
sandstone of that mountain range the Beech usually cot the upper 
band of the Oak, and this led to the establishment of the Oak areas. 
When 20 years later I paid my second visit to the Spessart, the 
Oak areas often reminded me of the Thinganneennaung Teak 
plantation, with this exception, that Teak in its youth grows much 
faster than the Oak. 

On the soil overlying the Keuper formation in the Steiger 
Wald, also in Bavaria and not far distant from the Spessart* the 
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Oak grows with greater vigour and is not readily ovei topped by 
the Beech ; there are large areas here of even-aged Oak and 
Beech from 100 to 120 years old, a feature wanting on the 
sandstone of the Spessart. Very likely the waiks of young 
Teak described by Mr. Bruce have soil which is particularly 
favourable to the growth of Teak, thus protecting it against tbe 
encroachment of the evergreen forest. 

The account given by Mr. Bruce of the high ground on both 
sides of the valley, stocked with Eng forest ( Uipteroearpus 
tubercutatus ) reminds me of Captain letter's repot t on the 
Thaungy in forests of May 1848, a portion of which is printed 
in an appendix to Dr. Falconer’s report on the Teak forests of 
the Tennsserim Provinces (Selections from the Records of the 
Bengal Government, No IX, CHlcutta, 1852). On pages 153 — 155 
of that \olume Captain hatter gives a description, illustrated by 
coloured diagrams on the map, of alternating stretches of high 
ground stocked with Dipt trocar pu* tubercidatu tt and Pinus 
Merfoieii, and low ground along the streams with Teak-produc- 
ing forest on alluvial soil. On the high ground Latter says the 
sftndstone is on the surface. I have, on my repeated visits to the 
Thnungyin in old days, found stretches of high ground between 
the streams composed of laterite, and stocked with Eng and Pine* 
alternating with stretches of low ground, stocked with Teak- 
producing forest 

Kkw D. Bhandis. 

12/A February 1903. 


Orui for Fapsr lCau&oton. 

Refrrhing to G. W. Thompson's letter at p. 80 of your 
February Number, there was for some time a good deal of 
uncertainty about the identification of the * Bhabar * grass, and 
it was very frequently confused with the sedge (Eriopttoruib 
comoBum ) which is found in similar localities, often mixed with it, 
nnd of apimrently equal value as a fibre material. The name given 
by me in my Circar list, Audi opogon involutes, Stendal, was, if I 
remember rightly, ascertained at Kew from specimens named by 
the late General Munro, C.B , the principal authority on graesee 
of his day. In 1884, 1 Bhabar ’ or 4 Bhaib’ grass was tbe suhrjeot 
of a note by Sir W. Thisel ton -Dyer, published in Vol. XX, p. 40t, 
of the Journal of the Linusean Society, where the name given ft 
Pollinia eriopoda , Hance. Id 1886 a figure of the grass WiS 
published as Plate 1773 of Hooker’s leones PtenUrum, the 
plate being accompanied by a note by Prof. D. Oliver exphtininv 
that in the monograph of the Audropogonee by Herr E. Hacked 
which was about to issue, the name finally adopted would be 
Jtchamum iingustifolium, Hackel. The seme plate end we 
ftGGount of the grass was also published that year in the Kew 
ou/fetm; and later on, in 1893, a full acoount of it by Mr. IS 
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Thurston was published in the appendix series of the Indian 
Forester , Vol. XIX. Finally, the full synon)myof the plunt is 
given in Vol. VH, p. 129, of the Fiw a of British India , by Sir 
Joseph Hooker. 

It is only when the plants are not in flower that there is aoy 
possibility of confiibion between the grass and the sedge, unless 
the observer is totally ignorant of botanical characters ; for their 
flowers are utterly unlike each other The Erwphorum znny 
be gathered in flower at almost any time, especially in the early 
cold season, but the Ischcpmum only flowers, so far as my own 
observation goes, in the hot season. I believe the leaves, which 
are the part used for lihre, nre of equal value, and I feel sure I 
have seen two grass-cutters of the Siwahks cutting these of 
either species indiscriminately. 

The grass and sedge are largely used in paper-making in 
Northern India, and I will leave the reply to Mr. Thompson’s 
enquiries on the subject of the trade to the many Forest Officers 
whose information it. likely to be more up to date than mine 
would tie. J. S. Gamble. 


Swift Ohsstutf ia India. 

The sweet chestnut, Castanea saliva , grows well at Debra Dun 
'and on the slopes of the Himalayas above 2 H»0 feet. This 
tree is calciphobous and will not grow in a soil containing more 
than 4 per cent, of lime. Its fruit is sold in the Debra Dun 
baxaar, and forms an excellent article of food, from which cakes 
and puddings are made. But the fruit produced in India is Binall, 
being only that of the forest tree and not of the varieties improved 
by cultivation, which are grown in the South of France, Spain, Italy 
and other Mediterranean countries. There would therefore be 
much advantage to India if the better varieties of Bweet chestnut 
were imported and grown in suitable localities. In these varieties 
the large size of the fruit is said by Sir W. Thiselton-Dyer to 
depend on selection, only one or two ovules being developed in 
each involucre in the better varieties, the reBt being suppressed. 
Such varieties as the Mention de Lyons and the Oros Merle are 
grown in Kew Gardens and produce fruity and some years ago a 
eack of good chestnuts were sent to Covant Garden from Gloucester- 
shire and fetched £3 t the fruit coming in earlier than imported 
fruit. Mathieu, in Flore Forestibre, says that most of the large 
fruited chestnuts in France are grown by grafting on the common 
abode. In Corsica, meal is ground from the dried fruit and forms 
poUenta, an important article of food nsed by the peasants. These 
large fruited varieties are very liable to injury from late frosts* 
JM when they were introduced into Alsaoe, where much ehfrtnut 
ooppioe ie grown for vine-props, the large fruited varieties were 
IfcOaeu .down annually to tbe stool. They are very subject to this 
fqjugy at Kew, but could easily be grown in warmphtete la the 
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west of England and in Ireland. Certainly in warm Bituations v 
on soil which does not contain too much lime, above 2000 feet 
altitude, in the Himalayas, the climate is sufficiently like that of 
the South of France, for the large fruited chestnuts to thrive and 
form a great addition to the food of India. Sir W. Thiselton-Dyer 
lias also informed me that there is a difficulty about keeping the 
fiuit.. and that in India it will not keep for more than a few 
ueeks, but it is kiln-dried in Italy and will then keep indefinitely. 
Kew would certainly ananire to supply the Indian Government 
with plants if application was made. 

W. R. Fisher. 

I In December 1000, 375 seedling and 50 grafted dwaif chestnut plants, 
ordered h> the Secretary of 'tate were received from Messrs James Veitch 
ami Sons Ld , and planted out in the Chakrata Fop at Garden and in the 
Malou nuiAeiy near Kathiiin, where moB of them aie doing well A similar 
consignment, it is believed, was sent to Kulu — Hon £n. 

Forest Destruction by Zuseots in Norway. 

The extract under this heading from The Timber Trade » 
Journal , which appeared in the March number of this magazine, 
should be widely read by, and receive the serious consideration of, 
nil interested in the up-keep and well-being of the forests of, India; 
and its application need not be limited to coniferous forests only. 

In the extract in question we read that the great forestB in 
Ohterdalen and Solar in Norway are suffering from a fearful 
plague of caterpillars, which are stripping the pine trees bare, and 
that already the estimated damage has reached the figure of 
3()b,00() kroner (over £15,000 , whilst the value of the threatened 
areas is estimated at 1,200,000 kroner (over £60,000). The 
attack is considered to he as yet only in its initial stages ! 

Hut the pest — and this is where the lesson should strike home 
to us in India — is well known, its annual life-history has been well 
studied and is understood by the most illiterate of the forest 
hands ; the previous Bevere attacks experienced from it are all on 
record, and consequently the districts affected are up in arms as 
a whole and are banding together and devising means whereby the 
young larvss are to he attacked simultaneously in the spring, when 
they reappear after their winter hibernation and endeavour to 
mount the pine trees to continue their depredations. 1 he details 
of the life- history being common knowledge, it is known where 
the caterpillars are hibernating and when and how they will 
re-appear. The Agricultural Department have been asked for a 
grant of 26,000 kroner (nearly £1700 , which is being employed 
111 Preliminary enquiries as to how the pest can be best destroyed. 

I would ask — What would our position be in this country in 
face of a misfortune of this nature ? Such an attack would probably 
occur on a scale so colossal, owing to the greater vastness of onr 
forest charges, as to make the gravity of the Norway infestation, 
serious as it is, appear insignificant beside it. Even worn the 
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attack to last several years (it is considered this Norway one 
will last three unless the caterpillars can be killed off) it woul d 
be too late for ns to do much more than watch it and thns to 
learn by bitter experience the life-history of the pest and perhaps 
how to do better next time. Knowing nothing of the life-history, 
we shonld ha\e to start at the commencement and study this 
whilst the destruction in the forests was perhaps running into 
lakhs and crores of rupees. In all probability we should not be 
able to sAy where the pest would hibernate, or when and bow it 
would reappear m the following year, nor how many life cycles 
we had to expect, to fight in the year. Further, it is more than 
probabV that we should know nothing about any oi its parasitic 
or predaceous enemies. We should have to learn all tins whilst 
the damage was being done. These ai e not the mere illusory or 
fanciful statements of the alarmist. The world has furnished 
numerous instances of Buch inflictions. Tins Not way attack but 
adds one more to the lengthening list. 

In India our forests were natural virgin ones when the 
Department started woik, and as such consisted of trees of all 
ages and, in many instances, of very different species. In such 
Nature holds the scales and keeps even the balance of power 
between the trees and the insects which prey upon them. When 
the forester appears he alters all this He wishes his forests to 
contain valuable species of trees packed as close together on the 
ground as possible. He accordingly takes the virgin forest in 
hand, outs out all dead timber and badly foimed and mature trees, 
and encouiAges the growth of more valuable sjiecies. 1 hus large 
tracts of forest soon approximate to a more nearly even age 
and the growth assumes a more similar character, the valuable 
species being encouraged to grow together, where possible, in 
large masses. Further, he forms plantations in which large 
blocks of the trees Are naturally of the same age and ofttimes of 
the BAme species ; he clear cuts other areas And gets up even- 
aged coppice, or sows seed wholesale over the tract felled and 
produces an even-aged ) oung forest consisting of often but one 
or two species of tree. 

Iu all such operations tbe forester is helping the insect pest 
against the tree by afiording it every facility in its growing 
stage of life of (1) finding a large amount of its favourite food 
material ready to hand ; (2) enabling it to move easily and quickly 
about over this, since the tree next to the one npon which it is 
feeding is of the same species. Tbe insect has not, therefore, to 
undertake perilous journeys, during which it is at the mercy of 
birds and predaceous insect foes, to search for a fresh host. Given 
one or two dry seasons, wbioh will be favourable to the insect, 
and enormoos plagues of it appear, following an ordinary law of 
Nature. That the Department in India will in the future have 
to meet such plagues and fight them is as absolutely certain as 
the fact that there are such laws to be obeyed, and I ask again*— 
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What shall we be capable of doing ? It will be of little use going 
to Europe or America for parallel cases. The life-histories of our 
pests in India, or what is known of some, show that they differ 
from those of closely-allied European or American confreres, and 
what therefore may bn a good remedy there will probably be 
useless in India and may even do much harm. 

To the thoughtful there can he little doubt that the present 
is the time to work out the life-histories of our forest insects, any 
and every one met with, for we know not which is to prove the pest 
of the future. This work should move hand in hand with the 
amelioration of the forests— amelioration, that is, from the forester’s 
and commercial point of view, and which has become essential 
owing to the necessities of the growing population of the world, 
which demands and will have a high outturn per acre of the crop 
glowing upon it. It is therefore necessary that we should he in 
a position to fight the insects which dispute with us the possession 
of our crop In Europe every F'orest Officer has an acquaintance 
with the insect pests he may have to fight. The knowledge is as 
essential to him as his sylvicultural knowledge, for large sums of 
money msy depend upon his possessing it and being able to apply 
it promptly. 

I do not mean by this that all European Forest Officers are 
Entomologists. They are not so any more than they are wood- 
cutters because they know how to fell a tree, clerks because they 
understand how to keep accounts, or learned pleaders because 
they mny have to conduct cases in court. Hut they have a 
woi king knowledge of the chief insect pests whose attacks are 
to be feared. 

Unfortunately in this country such knowledge is not at present 
available for general information, for it has yet to be culled from 
Nature’s handbook, but I would point out that in such a vast 
continent as India every F'orest Officer should help in these 
observations and endeavour to learn something about the insect 
life of his own forests We shall thus arrive more quickly at the 
knowledge of which are and which are not the insects most to he 
feared in particular forests. That the day will surely come to 
some, whetner in charge of « circle, a division, a range, or a beat, 
when each knowledge may be the means of saving, by their being 
able to take immediate action (this means everything in such 
attacks), large areas of the valuable forests entrusted to their charge, 
|s only too probable. Our endeavour in India should therefore 
be to get ready by studying the life-histones of the insects we 
mest. This is the first step. It is useless talking about the 
possibility of remedial measures until we know what our enemies’ 
tactics are and where they are to be found at the different seasons. 

Indian Muskum, 1 

««ro4lU4, 1903. f 


R P. Stkbbing. 
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Till Stroourt Working-plan. 

All renders of the Indian Forester who are interested in 
the intricate problems presented by the treatment of high 
forest in this country, must he grateful to Mr. Gleadow for 
occasionally letting in gleams of French sunlight on the darkness 
which surrounds us. On a former occasion we benefited by a 
highly interesting, though somewhat barren, discussion on “ Pro- 
portionate Fellings, ” and in the March number of this year Mr. 
Gleadow presents to us another method of ascertaining the 
possibility in high forest. However, the chief interest of the 
article entitled “The Harcourt Woiking-plnn” lies in Mr. 
Gleadow*s footnote rather tlmn in the article itself. The note is 
rich with suggestion, yet commits the translator to nothing, and 
the question at once arises — Which part of the working-plan does 
he consider to be “not without its bearing on tl.e treatment 
of high forest in general?” Presuming t hut we are dealing 
with a forest which is already high foie^t, it would appear that 
the method of calculating the possibility and executing the 
fellings in the high forest, is alone of interest The latter bears a 
strong resemblance to the prescriptions for the impro\ement 
fellings which are being carried out in many sal forests, while 
the former is remarkable for being the veiy opposite of the 
method formerly advocated by Mr. Gleadow under the title of 
“Proportionate Fellings ” One of the advantages of that method 
was that it obviated All necessity for any “claw ings and scratch- 
ingB,” but now we are invited to measure every tiee over 21 
inches girth before felling This is certainly a new idea 
as regards the treatment of Indian forests, and it is likely 
to remain bo; but intrinsically it seems a notion of great 
antiquity, for it, must have been obvious to the first man who 
ever proposed to make fellings which should keep the volume 
of timber on the ground a constant quantity, thnt the best way to 
do it is to ascertain accurately what, you have got to ptart with. 
The difficulty as usual is to do it, except over a very small area, 

Babraich, 7 th March 1903. F. F. K. Channuk. 


Manual of Indian Timbers. 

THE long exacted revised edition of Mr. Gamble's Manual of 
Indian TimUrs , available for sale is valued 18s. per volume. It 
means Rs. 18-8-0, exclusive of postage, etc. 

It is hardly necessary to point out that every native forest 
officer will wish to possess such a valuable hook, but the price is 
prohibitive considering the emoluments of the native forest 
officers of the Madras Presidency. 

I would respectfully suggest that Government will be 
pleased to arrange to have it sold at a reduced rate to forest 
officers^ whose salary is Rs. 200 per mensem or less, as was done 
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in the owe of some publications, such as Board's Standing Orders, 
Treatise on Family Medicine, etc. 

South Canara, 3 rd January 1903. 8. Kubhuswamy Chilttieu. 

1V.-REV1EWS. 

Forest Administration Report of the Punjab 1901-02. 

Tiie total area of all forests at the close of the year was 
6,131,702 acres, of which 1,554,637 acres are reserves. The gradual 
assimilation of the plains forests, locally known as rakhs, by 
the Civil Department for cultivation steadily continues as irriga- 
tion schemes are extended, and the Punjub Government review 
states that 14 it is only a question of time before all the chief 
fuel preserves of the Forest Department in the Punjab plains 
will have been surrendered for colonisation.” From the Lahore 
Division 16,971 acres were handed over for cultivation, and in 
the Shahpur Division 225,334 acres of reserves were disforested 
with a similar object in view, although for the present they are 
still shown as unclasped forests. Again, in the Montgomery 
Division a working-plan had been prepared and submitted to 
Government for sanction, but had to be abandoned, as orders were 
subsequently received that some of the forests included in the 
plan would be required for cultivation 

There can be little doubt that the policy of converting these 
arid rukf. lands into flemishing cultivations under irrigation is 
a sound one, but at the same time it is probable that it would be 
beneficial to the cultivator and country generally if a certain 
proportion of the areas were converted into irrigated plantations 
on the same lines as the Clianga Manga Plantation. That tbe 
rnkh lands support, little timber may be seen from the figures 
given below with refeience to the fuel fellings, which show that 
the outturn per acre varies from 10 cubic feet to about 350 cubic 
feet per acre. In comparison with this it msy be mentioned that 
theChanga Manga Plantation, which was previously, before irriga- 
tion, a ralch of the Lahore type, yields under coppice-with-standards 
abuut 2500 cubic feet per acre. 

Considerable progress has been made with working-plans, 
and there is little new work which now remains to be done, 
ihe only new plan of any great importance to be made is 
probably one for the Kangra forests, dealing with an area of 992 
square miles, and a considerable amount of work on this plan 
. already been carried out. The work of the future will 
mainly consist in revising old plans as their time expires. 

Under 44 Communications and Buildings” its 5959 and 
■""•16,168 respectively were spent on new work. The former figure 
^presents the expenditure incurred on the construction of 73 
niies of bridle-paths and 23 miles of inspection-paths, the work 
Wln S oonfined to four divisions only, namely, Rawalpindi, 
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Kangra, Knlu and Bnshahr. The Chamba and Simla Hill Tracts 
Divisions together show an expenditure of Rs 10 only on new 
communications. In consideration of the favourable financial 
results of the Province, it would appear that more work could be 
done with advantage in this direction, as there must be 
considerable scope for the construction of good communications 
and buildings in the hill Divisions. It is to be regretted that 
the tramway at Changa Manga was not brought up to an 
efficient state of working, for the report states that the length 
of line does not extend to the compartments now being worked 
and many of the waggons are worn out. 

The* total number of forest offences was 4086, of which 1213 
were prosecuted in the courts, 2688 were compounded and 185 
were undetected. The greatest number of offences occurred in 
the Rawalpindi and Kangra Divisions, each having over a 
thousand cases. The punishments inflicted were usually fines 
or short imprisonments, but in the Rawalpindi Division one 
offender was fined Rs 50 and sentenced to 18 months' hard labour 
for assault on a forest guard and forcible rescue of cattle. 

The forests were comparatively free from fires, the number 
of outbreaks being 246, burning an area of 12,291 acres, of 
which about half were specially protected. The expenditure 
incurred on fire-protection was Rs.5377 for an area of 553,846 
acres, or about Rs.6 per square mile. 

The year was unfavourable for cultural operations, owing 
to the failure of winter rains and the absence of snow on the 


lulls. There was practically no deodar seed produced, and the 
deodar plantations suffered severely. In Chamba 45 acres, in 
Bashahr 4 1 acres and in Kulu 53 acres were planted up with deodar. 

The cultivation of the Spanish chestnut is still fairly 
successful in Kulu and Bashahr. The object of experimenting 
with this species is to try and encourage villagers to take up its 
cultivation as a source of food-supply, and during the year 152 
good graft plants were sent out from Europe and planted in 
Kulu, out of which 103 have survived. 

The following statement gives a summary of all produce 
semoved from the Government forests during the year 


Agency by which 
removed. 

Timber. 

Fuel. 

Bamboos. 

Grass and 
gracing. 

Government ... 
Purchasers 
tree-grants 
Rlght-bolden ... 

C ft. solid. 
1,180,640 
919,784 
15,650 
1,822,925 

C. ft. solid. 
4.222,705 
1,054 522 
112,096 
88,228,011 

Number 

944,754 

80065 

‘"120 

Value Rs. 
144 
147 064 
1,278 
298,704 

Total 

~!439,299 

88,612,834 

974,989 

442,190 


Mini 

produ 


Value Ri. 
27,780 
14,768 

47,026 
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With regard to timber it may be noted that 942,1 19 cubic feet 
represents the amount of deodar removed, the balance being pine, 
fir and miscellaneous timber. The principal departmental fellings 
were in the Chamha, Kulu and Roshahr Divisions, where 2793, 
2642 and 2234 deodar trees were felled respectively, under the 
Selection method. 

The quantity of timber actually launched into the Chenah, 
Ravi, Bess and Sutlej rivers and the quantity caught and lauded 
in the depots is as follows : — 



L miiched. 

Landed In depdts. 


c. 

it. 

c. 

ft. 


Deodar. 

r me & others. 

Deodar. 

Pine & others. 

I.OgB 

327, 434 

87,260 

182,252 

78,667 

S>lrci»ers and scantling* ... 

563,441 

29,234 

033.21G 

41,372 

hiilliett ... ... 

2.25G 

... 

11969 

2,850 

Pieces 

1 

• • 

35,224 

342 

Total 

89'U3l 

116,494 

811,661 

126,131 


1 009,625 

937,792. 


From these figures it will be seen that the quantity of 
timber landed in the depots does not agree with the quantity 
launched, but this is not to be expected, as the timber often 
takes several years to reach the depots. As an interesting 
example of the loss which occurs during transit by the rivers, the 
followings figures give the quantity of timber launched from the 
Chamha and Bashahr forests and the quantity received in the 
depots for a period extending over 10 and 20 years respectively. 

Deodar . 


OSAXBA, 1893 - 100 *. 


Biliui, 

1888 - 1909 . 

: 

Logo. 

SenutllugB. | 

Lo**. 

Scantlings. 


Be. 

O.ffe. 

No. 

.ft. 

No. 

O.ft 

No. 

0.ft 

Uunohed „. 

11,949 

MS, 999 

44,983 

999,199 

159,619 

8 , 964.190 

994,914 

1 . 079 J 49 

®acelv*d la depot* m. 

§,097 

889,947 

47,754 

186,094 

148,910 

8 , 199,897 


§ 7*794 

Iom tn tnmait 

9,109 

157,069 

17.179 

94,085 

9,609 

894,798 

99,619 

190.719 

Do, peranum M 

SIS 

15,706 

1 1.718 

9.408 

490 

51,799 

1,191 

9.895 

Do. per oout. ... 


**/o 


»°/. 

... 

«*/• 

••I 

irr 
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This shows an average loss from the Ohamba forests of 315 
Jogs and 1 7 1 8 scantlings, or 25, 1 09 cubic feet }>er annum, and from 
the Bashahr forests a loss of 480 logs and 1181 scantlings, or 51,574 
cubic feet per annum. It is stated that this loss is not by any 
means all due to theft or accident, but is largely due to a shrinkage 
in volume during transport by water. Observations taken in 
Chamba by measurements of identified logs show that hetween 
the forests and the sale depots a shrinkage in volume of 13 per 
cent takes place, while similar observations made in Bnshahr 
show a sin in knee of 19 per cent. Fiom the mean of these two 
figures we obtain the result that deodar logs during tiansit hy 
water from the Chamba and Hashahr forests to the sole depots lose 
on the average 15 per cent of their volume by shrinkage. 

The loss in transit from all causes is shown hy the figures 
in the above table to he 28 per cent for logs from both Chamba 
and Bnshahr, and 5‘J per cent for scantlings from Chamba and 
lb per cent, for scantlings from Hashahr. 

The loss in converting deodar logs into scantlings in both the 
Chamba and Bashahr forests is 45 per cent. 

The principal fuel operations are represented in the 
following table, which gives the outturn from the principal coppice 
fellings 


Division. 

Name of foreat. 

Area In 
acres. 

Total 
outturn 
In. r it 
stacked. 

Out- 
turn per 
acre in. 
r. ft. 
ataeked. 





ft. 

ft. 


Montgomery 

Hskhs ... 

4135 

1,335,2)5 

835 


Multan ... ... 

Do. 

3395 

1 ,226,191 

873 


Lahore ... .. 

Changa Manga 

... 

1.948,330 



Do. ... 

Shahdera 


341,005 






120,359 



Chensb ... ... 

KelachlUa B. 

050 

869,638 

187 


Rawalpindi 

fhlllour riant. 

37 

63,400 

3340 


Bashahr ... 

Lahore « 

Ludhiana .. 

H.khs ... 

17 

44,490 

49,300 

433,390 

9894 

10 

Felled withe view of 
giving up the land 

for cultivation. 


The report does not state the area felled at Changa Manga or 
in the Shahdera plantation. The difference in outturn from the 
natural rakh lands and the plantations is very marked. 

1,974,000 cubic feet stacked of fuel were extracted from the 
Changa Manga Plantation and carried to the sale depot, mostly by 
trmmwgy, at a cost of annas 6-8 per 100 cubic feet stacked. 
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The manufacture of turpentine and colophony from the ream 
of Pinna to nyi folia in the Kungra Division continues a success and 
shows good financial results. During the seasou of 1901, 63, 188 
blazes yielded 6047 maunds of crude resin, or an average of 4 
seers per blaze, the cost of harvesting and delivering being 
Ks.1-14-0 per maund. During the season of 1902 only 25, 260 
blazes were being worked, as there is a large balance of resin and 
colophony in stock. The work of the year is shown in the 
following statement : — 


Kind. 

Butane* 
on the 
let July 
1001. 

Receipt 

dutluir 

the 

year. 

Total. 



Distil- 

led 

Lost by 
all 

causes. 

Sold. 

Total. 

3uth June 
1003. 

Ciude ie?ln (mda.) 

3332 

6581 

6003 

46o6 

67 

343 

40S5 

3018 tndi. 

Colophony ( „ ) 

21 BB 

3133 

6.121 

... 

347 

3807 

3114 

3307 „ 

Tuipeutlue (g>la.) 

1 308 

7031 

6470 


103 

7677 

7870 

0o0 gala. 


The total revenue realised during the year was Iis.28,559 and 
the working expenses Rs. 16, 159, giving a surplus of Rs.l 2,400. 
The following table is interesting, as it shows the financial results 
of the resin ininufacture from the commencement 'of the 
undertaking up to 1st July 1902: — • 


Financial 

year. 

Capital 
- xpeu- 
dlture. 

Work- 

i'g 

expen- 

ses. 

1 

Reve- 

nue 

realised. 

1 

! 

Surplus 

Deficit 

-IEuT 

sum on 
which 
interest 

la 

charge- 

able. 

Amount 

cf 

Interest 
at 4 per 
oent. 

Value of atook on 
lat July 1903. 

1MB-1B00 ... 

1000- 001 ... 

1901-1003 and 
up to let 
July 19 3. 

Total ... 

8930 

0496 

} 178 
16,608 

6836 

18,87 

IB, 769 

3109 

10,604 

40,667 


B 

13,666 

37,440 

37.613 

606*69 

1097*80 

1104 63 

Ha. 

Value of bnlld- 
inga and 
maehluery... 9119 

Value of tur- 
pentlue, re -In, 

Ac., on hana 33,481 

46,467 




m 

2 

83,664 


This shows the actual profit up to date, minue interest charges, 
to be Rb. 6084, whilst a sum of Rs.15,608 exists Against the 
undertaking, which is, however, counterbalanced by the value of 
Btock on hand, namely, Rs. 32,554 It must be borne in mind 
however that the latter figure includes the value of turpentine, 
resin, etc., which has remained unsold. 

Large quantities of timber are imported into the Punjab 
from foreign territory by river, ohiefly from Kashmir, the States 
in the Simla neighbourhood, and from the country north of 
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Peshawar rid the Kabul River, as will be seen from the following 
figures : — 



Imposts. 


Deodar. 

Pine and 
others. 

Bamboo. 


C. ft. solid. 

C, ft. solid. 

Number. 

Logs ... ... 

Bleepers 

Boantlings 

Miscellaneous ... 

64F,3 r '9 

769,220 

886,194 

139,984 

190116 

474,621 

39,356 

241,100 

Total 

2,200,773 

841,077 

241,100 


31,044,850 



By comparing these figures with those given in the summary 
of produce removed fiom the Government forests, it will be seen 
that the total imports are about equal to the total outturn from the 
Government forests, being 3,044,850 cubic feet and 3,439,299 
cubic feet respectively, but it must be borne in mind that the latter 
figure includes a large quantity of timber removed by right holders 
and as free-grants, which is utilised more or less on the spot by 
villagers and can hardly be considered as competing in the open 
market. The timber a Inch is really brought into the open market 
from Government forests is that removed by Government agency 
and by purchasers, which amounts to 2,100,424 cubic feet, which is 
considerably less than the timber brought into the open market 
from foreign territory. If deodar timber alone be considered, it 
will be seen that the outturn from Government forests is only 
942,119 cubic feet as compared with 2,200,773 cubic feet imported, 
or considerably less than half. These figures are interesting as 
showing the keen competition with which the Government produce 
has to contend. 

The financial results of the year are very favourable, showing 
a surplus of Rs. 5,71,677, which is more than a lakh in excess of 
the surplus of the previous year. The gross revenue realised was 
Rs. 15,05,952 and the expenditure Rs. 9, 34, 27 5. The different 
heads under which the revenue was realised are as follows 


Timber 



Rs. 

... 7,66,914 

Fuel ... 



... 4,62,077 

Bamboos ... 

... 


... 23,601 

Minor produce 

... 

... 

... 43,618 

Gritting ... 

... 

... 

... 1,49,172 

Miscellaneous ... 

... 

... 

... 79,870 



Total 

... 15,06,952 
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The Hazara Division was transferred to the North-West 
Frontier Province on the 8th November 1901. 

Mr. G. T. Elliott, Conservator of the Punjab, retired under the 
55-year rule on the 2nd March, 1902, and was succeeded by Mr. 
F. B. Bryant, the present Conservator of the Punjab, both of 
whom are to be congratulated on a successful year’s work. 

Forest Administration in the 2T -W- Frontier Frorinoe 
during 1901-02. 

Tab forests of the Frontier Province are comprised in the 
former Hazara Division of the Punjab, and the Administration 
Kepnrt for the year contains Little which calls for especial notice 
in these columns. Mr. A. V. M onro, Deputy Conservator of Forests, 
is in charge of the forests, end the exact procedure in connection 
with the forest administration of the Province has not yet been 
Bettled. There are roughly 234 square miles of reserved forest 
and 131 square miles of protected forest in charge of the 
Department, no alterations of any importance having taken place 
during the year. 

Arrangements have been made to commence a detailed survey 
of the forests on the 4-inch scale in place of the mere boundary 
suivey originally proposed, and this is undoubtedly a wise step, 
which will be of great value in connection with the' future 
working of the forests. „ 

No progress is being made at present with the preparation 
of working-plans, owing mainly to the fact that at present tb# 
supply of forest produce greatly exceeds the demand. A working- 
plan does exist for the Upper Kagan forests, and with regard to 
various other forests enumeration surveys have been made and 
statistics compiled in preparation for the time when, owing to 
increase in the demand, it will become advisable to plaoe the 
other areas under a systematic plan. 

Forest offences were fairly frequent : thirty cases were pio- 
sccuted and 455 compounded during the year ; the most commrn 
offence was illicit grazing, which would appear to require to bo 
more severely dealt with in future years. 

Fire overran only 3538 acres of fire-protected forest, whilo 
4 -.295 acres were successfully protected, the cost of the protective 
measures amounting to Rs.763, all of which was spent on the 
employ men t of fire guards. 

Measures for the improvement of forest growth consisted 
mainly of sowing, transplanting and tending of seedlings. Much 
attention was given to felling and girdling pines' over deodar 9 
•5,000 acres of forest being systematically gone over for this 
purpose. It is still a matter of opinion whether this really does 
much good, and whether deodar if left alone will not succeed in 
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straggling up through the not very dense cover given by blue 
pine. 

Most of the major produce was removed by Selection 
fellings, but an attempt was made in the Khanpur forest to 
introduce the system of coppicing instead of restricting the 
removals to dry wood. 

The financial results of the year’s working are not very 
satisfactory. A deficit of Rs 8325 on n total expenditure of 
Rs.46,000 calls for rigid economy in the management of the 
forests, until an increased demand justifies the incurring of a larger 
expenditure on works of improvement. 


r»Mt Administration Report of Burma for tlu year 1001 - 08 . 

In their modern form Forest Administration Reports, which are 
cut down to hare statements of progress in mntters of routine, do 
not offer Buch interesting material for reading as formerly. 

The report on forest administration in Burma during the 
past year shows, however, that in spite of (from a revenue point of 
view) an exceptionally had year, steady And strenuous advances 
were made in this young and promising province, which already 
contributes more than half of the surplus foiest revenue of the 
whole of India, although customarily spoken of as hopelessly back- 
ward and slack compared with some of the “ model *' provinces of 
Northern India. 

The constitution of the natural wealth of the country into 
permanent forest estates is a woik which will not be completed 
for a long time, owing to the vast aieas to deal with, and the 
necessarily gradual development of the country. During the year 
under report nearly a thousand square miles of forest were added 
to the reserved forests, making a total of 18,600 square miles 
altogether. 

The bitches which occurred in the settlement of some of the 
new reserves may very well be Accounted for, we think, by the 
fat illy frequent transfers of Divisional Officers. No Forest Officer 
who has spent three or four years continuously in one division, 
and has pushed forward the preliminary work connected with 
the selection of new tracts for reservation and for their settlement, 
can be so devoid of any personal interest in the matter as to 
occasion the miscarriage of the settlement. 

Demarcation and survey operations were carried out 
conformably with the extension of the Arens under reservation 
and the practical requirements of the woiking of the forests. la 
the older part of the province new detailed surveys of nearly 
100 square miles of reset ves were made, nud in Upper Burma the 
Forest Survey Department mapped about 875 square miles of 
reserved forest. 
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As regards working-plans, very little progress was made, 
except in the Pyinmaua and Shwegyin divisions. The insuffi- 
ciency of the number of qualified officers, and the constant 
changes that consequently take place, have seriously interfered 
with this work. Provided that a sufficient staff of officers is avail- 
able, the Government Jias now drawn up n five years’ programme, 
providing for eight working-plans parties, two in each circle. 
Good results should follow from this plan so long as the under- 
manning of the staff does not render it impracticable. 

The results of fire-protection show r ed some improvement, 
though there is still a good deal to be desired in this respect. 

In Burma the difficulties and hardships connected with fire- 
protection are considerably greater than in other provinces, but 
the results, even when every allowance has been made for this 
condition of things, cannot be considered as satisfactory. 

We believe that Sir Frederick Fryer haB bit the right nail 
on the head in attributing the backwardness of Burma in the 
matter of fire conservancy to want of sufficient personal super- 
vision by superior officers. 

In this connection a paragraph in the Annual Report of the 
Southern Circle, Upper Burma, is significant. It is there stated 
that a Deputy Conservator of considerable experience openly 
declares that fire-protection in teak forests is a mistake, and 
proposes to periodically fire Mr forests for several years in 
succession ! The observations on which this revolutionary doctrine 
is based Are true enough, but it ir hardly possible to believe that 
the temporary retardation of natural reproduction, which often 
results from fire-protection, is not more than compensated for by 
the advantages obtained by the exclusion of fire from the forests, 
not only for the soil and vegetation generally, but also for the 
young teak growth itself. 

Under the heading of natural reproduction some interesting 
information is given with regard to experiments which are being 
carried out in parts of Bhamo and Katha, where natural repro- 
duction offers serious difficulties. 

In Bhamo the simple expedients of fire-protection and cutting 
tack, and in Katha the equally simple operation of raising the 
cover and clearing the ground under old teak seed-bearers, have 
been resorted to. 

In Pyinmana the Conservator reports that the Divisional 
Officer absolutely refuses to extend teak plantations in spite of 
all ordei-B and working-plans which prescribe them. 
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The planting or teak tawngya 8 requires to be done with 
discretion, and only in places suitable for it, but for the last thirty 
years the greatest success has attended the extension of teak 
taungya$ in BurmA, and the Lieutenant-Governor's regret that 
the present generation of Forest Officers in parts of the province 
are disinclined to make any advance in this important work is 
easily understood. 

A single parsgraph in the report disposes of the forest 
garden and plantations At Maymyo. Further details of this 
interesting work would be worth recording, and it is hoped that 
now that the ground is to be systematically planted, more 
information will in future he given with regard to the measures 
taken for stocking the plantations and the success that they 
obtain. 

The year under report was a bad one for floating, and th© 
quantity of timber extracted was comparatively small in conse- 
quence. 

Over three million cubic feet of teak were extracted 
departmentally, and over 5J million feet by lessees and pur- 
chasers. 

Including free grants, the outturn of the year was 8J 
million cubic feet, and fourteen million cubic feet of other kinds 
of timber. The average price realized at Government sales of 
teak during the year was Ks.Gl per ton, and the average price 
per ton of teak timber exported from the country was nearly 
Hs.86. 

Under the heading of minor produce it is stated that the 
forests of Ficuy elastioa in unad ministered tracts in the extreme 
north of the province are being rapidly devastated, and that no 
effective measures can be taken to protect them. The revenue 
from rubber iB 83 per cent less than it was last year, and that 
again was 60 per cent, less than that of the yeAr before. 

The financial lesults of the year’s working show Rs.59,51,334 
and i 1 as the receipts and charges respectively. 

The surplus is therefore Rs. 3 1,31,023, or 53 per cent, of the 
gross revenue. 

The surplus for the previous year was over 50 J lakhs, and 
the decrease in revenue is explained by an abnormally bad 
floating season, resulting in a decrease of over 5 lakhs to the 
revenue derived from departmental workings, and of nearly 
i I lakhs to revenue paid by lessees. 

We are glad to notice in conclusion that the constant trouble 
caused by the collection of botanical specimens and economic 
products has been officially recognised, and that it is proposed to 
detail a special officer for this work. This is certainly a step in 
the right direction. 
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V.-feHIKAR AND TRAVEL. 

Thi Indian Pheasants and their Allies. 

By F. Finn, B.A., F.Z.S. 

( Continued from page 122.) 

Chapter VI. 

PARTRIDGES. 

With the fire-back discussed in the last chapter the series of 
phea&ants comes to an end, and we enter on the consideration of 
the various partridges. These are, as was Raid in the Introduction, 
shor' -tailed birds, usually much smaller than pheasants. They 
full into several very natural generic groups, some containing only 
one Indian species each. There is some difficulty for the beginner 
in making them out, for the males are generally plain and much 
like the females, and do not present those striking characteristics 
which make the various cock pheasants referable to their proper 
genern at once. But with a little trouble partridges are not more 
difficult to correctly identify than are hen pheasants. 

Taking as partridges all the short-tailed game birds with a 
wing over five inches long — under that size they rank as quails— we 
find that they may again be subdivided, as were the pheasants, by 
the length of tail. All partridges have rather short tails, but in 
Borne the tail is very Bhort and not a very noticeable feature. 

Among the longer-tailed partridges, in which the tail is mon 
than half the length of the closed wing, we find tbe Ramcbukovs 
or Snow-cocks, the Snow-partridge, the Bamboo-partridge, the 
Spur-fowls, the Chukor, the Tibetan partridge, and the Francolina. 
Of these 

The Ramchukjra (two species) are easily distinguished bf 
their great size, being a foot-and-a-half long, and bulkier than am 
ordinary fowl. No other partridge exceeds fifteen inches. 

The 8 now-partridge is at once recognisable by having the 
front of the shanks feathered halt-way down, tbe only other Indian 
game bird with this peculiarity being the very easily distinguish- 
able Mon aula. 

The Bamboo-partridge has a particularly tong tail, onto 
about au inch shorter than the wing. [By some slip or other I 
said in the Introduction that this partridge's tail was Uynger than 
the wing; but this is of course not the case.] 

The 8pur-fowla (three species) have equally long tails, hut 
tneir eyes are surrounded by a bare skin, unlike those of the 
Bamboo-partridges. 

The Chukor is easily recognisable by its plain drab upper 
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The Tibetan partridge by the black patch in the middle of 
its breaBt. 

The Francoline 'five species) include all the other medium- 
tailed partridges. They may be known by having no striking 
points, so to speak ; no particular length of tail, no bare skin 
round the eye or feathering on the shunks ; their backs are never 
plain drab, nor have they a conspicuous black patch on the breast. 

To the section of partridges with very short tails belong the 
hill partridges, the Green-legged partridge, the Red Wood- 
partridge, the Crested partridge and the Seesee, distinguished 
as follows : — 

The HiU partridqes (six species) by their remarkably long 
nails. 

The Green-leqged partridge by a peculiar patch of white 
downy feathers under the wing, just behind the armpit. 

The Red Wood-partridge by being mostly of a chestnut 
colour. 

The Crested pai tridge by the male being dark blue and the 
female green. 

The Seesee by its sandy colour and pale yellow legs. 

In the present chapter 1 propose to deal briefly with the Alpine 
Ramchukors and Snow-partridge, the Chukor. and the desert- 
haunting Seesee. These rarely go into cover, and so do not really 
concern Forest Officers in the ordinary way. But for the sake of 
completeness it is as well to include them ; besides, some of my 
readers may go shooting in their treeless haunts when on leave, and 
then make their acquaintance. 

The Ramchukors or Snow-cocks Are very large grey birds, 
living on the mountains above the forest-level, and feeding on 
grass chiefly— there is not much else to eat where they are found. 
Two species are found with us. The cocks and hens are alike in 
plumage, but the former alone are spurred. 

The Himalayan Ramchukor. 

Tdraogallus himalayensis, Blanford, Faun. Brit. Ind., 
Birds, Vol. IV, p. 143. 

Native names i—Kullu, Lupu , Baera , in Western Nepaul ; 
Huinwal in Kutnaun; Jermonal , in the hills north of Mussoorie; 
Zieepin , Kulu ; Galound in Chamba ; Gourkagu or Rubuk 9 in 
Kashmir; Kabk-i-dara in Afghanistan. The name Ramchuleor 
is, I believe, used in Gilgit. It is certainly the best one for these 
birds, which are really gigantic relatives of the Chukor. The 
European names of Snow-cock and Snow-pheasant are unmeaning, 
as the bird is obviously a big partridge, not a pheasant or jungle- 
fowl. 
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The genet al colour of this bird is grizzled grey with some 
chestnut markings; the throat is white with a chestnut border 
and the breast white with some black bars, the pinion quills are 
white with broad biack tips. The bill is horn colour, the feet 
orange, and the eyes dark, with a patch of bare yellow skin 
behind them. The hen ih easily distinguishable from the cock 
by Iter much smaller size ; she is about two inches under two 
iceb long, while he exceeds that length by about two inches. 
Young buds show some brown mottling on the forehead which 
is not present in old ones. 

This noble paitmlge is found from Afghanistan and Central 
Asia all along the Himalayas as far Kumaou. According to season 
it is found at from 18,000 to 7000 feet elevation, keeping usually 
in (locks, which frequent open rocky ground. It breeds high 
up. fiom May to July, usually laying five eggs, drab with reddish 
brown spots, and reaching nearly three inches in length. The 
golden eagle appears to spend a good deal of its time in trying to 
catch these birds, without very much success ; for they are very 
wideawake, and the human hunter finds a ride the best weapon 
with which to come to terms with them. And then when they 
are brought to bag they are not good eating according to 
European tastes, although natives are glad enough to get them. 
The call of this bird is a whistle, which it keeps uttering all the 
while it flies. 

The Tibetan Ramchukor. 

Tetmogallua tibttanus , Blanford, Faun. Brit. Ind., Birds, 
Vol. IV, pagf! 144. 

Native names Hrak-pa , Bhutias in Sikkim. 

This bird bears a general resemblance to the last, but is 
considerably smaller ; it lias no chestnut about tlm neck, and 
the bre&ht is devoid of black markings, hut crossed by a broad 
grey band. The most striking differences, however, are that the 
underparts are streaked with black and white instead of being 
grey, and that the pinion quills are brown with white tips. Its 
cock and hen do not differ much iu size in this species, and even 
the former is smaller than the hen of the Himalayan bird. The 
cock’s bill and legs are red, and there is a red skin round the 
dark eyes. The hen’s bill, however, is of a greenish colour, though 
Bhe appears not to differ otherwise in colour* Young birds, 
however, have only the throat white, the breast being griasled 
with dark-grey and buff. 

This species is properly a Tibetan bird, but in our territory 
it has been found iu Ladak, Spiti, Kumaun and Sikkim, always 
at a very high elevation, being an even mare alpine bird than 
the last, Au that is known about Its breading is thfet its egg is 
like that of the Himalayan species, but smaller. It appears 
to be a much better bird for the table. 
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The Snow-pahtkidge. 

Lenva nivicolct, Blunford, Faun. Brit. Ind , Birds, Vol. IV, 
P*g© U5. 

Native names : — Lerwa , Bhutia ; Javguria, Kumaun ; 
Qnoirmonal , Gurliwnl ; Golubi , lihuir, Ttr Titar , Bashaur, etc.; 
if a 7 / /ca TiJur, Kulu ; /rf/jo. Obumba. 

This is a much smaller bird than the Uamcliukors, and in 
appearance and habits much recalls a Ptarmigan. The cock and 
hen are alike in plumage, but the former is distinguished by 
possessing spurs. 

The head, neck and upper plumage generally are closely 
barred with black and white, the latter colour running into 
buff in places ; the under parts are mostly of a dark chestnut. 
This rich plumage is w-ell set off by the red beak and legs. The 
eyes are dark. Young birds are less distinctly barred and are 
mottled with black below. The length is about fifteen inches, 
with a wing of nearly eight, tail four-and-a-half, bill nearly one, 
and shank half an inch longer. 

The Snow-partridge inhabits the Himalayas from Kashmir to 
Sikkim, and extends to Moupin and Western China. It ia 
locally distributed with ub, and is usually found at very high 
elevations, close up to the snow, among stones and stunted herbage. 
Its usual elevation is about 11 , 001 ) feet, though in winter it may 
come down as low as 7 () 00 . It goes in pairs in the hreeding 
season, and its chicks have been found late in June. Later on it 
is found in coveys, and affords excellent sport ; it is also remarkably 
good to eat. But as it is commonly found on the same ground 
a s Purrhel and Tahr, it is usually neglected by sportsmen for the 
nobler game. 

The Tibetan Paktkidge. 

Perdix hodgsomce. Blanford, Faun. Brit Ind., Birds, Vol. 
IV, page 142. 

Native names :—Sakpha 9 Tibetan. 

This partridge bears a strong resemblance to the common 
partridge at home, and U indeed nearly related to it : the cock 
and hen are alike, and neither of them possesses spurs. The 
plumage is an intricate mixture of buff, black and chestnut, with 
the throat white and neck chestnut ; the uuderparts are barred 
with black, which colour forms a patch in the centre, and there 
ia a black patch on each cheek ; the bill and legs are of a dirty 
green, and there is some reddish skin round the eye. 

This bird is about a foot long, with a wing of six inches. 

The species is properly speaking a native of Tibet, but it baa 
strayed into our territories, one having been got by Mr. Wilaou 
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in I lie Bhagirathi valley, when shooting clinkor in the autumn 
of ]8*1. It appenrfl to hen bird of very high election*. Its 
egg* have been taken in Tibet in July; they were ten in num- 
ber, and of a pale drab tint without spots. 

The CnrKon. 

Cnccabi * chuc'tr , Blanford, Faun. Brit. Ind., Birds, Vol. IV, 
p lM. 

Native name* ; — Chvkar , Hind; Knbk, P.; Kav-kav, 
Kashmir; Clmkru , (’hamha. 

The chukor is one of the group of red-legged partridges 
to which the well-known “Fiench pnrtridcre ” (Cncenbis rvpa) 
belongs, and much resemhles that bird. The cock and hen are 
nlike in plumage, but the former may be distinguished by 
having a knob or blunt spur on each leg. 

The plumage above and on the breast is of a plain grey 
without any markings, with a tinge of reddish in places nnd some- 
times verging on olive brown ; the throat in white or buflf, surround- 
ed by a black hand. The lower pnrts below the breast are buflf, 
and the flanks very beautifully handed vertically with grey, buflf, 
black and chestnut. The bill, legs and eyelids are red, and the 
eyes themselves dark or orange. 

The cock, which is a little larger then the hen, is about 
fifteen inches long, with the wing six inches and-a-half, tail just 
over four, shank nearly two, and bill just over one. 

The chukor has a very wide range, from Greece to China. It 
is a lover of open hilly ground, and with us is found on the 
Himalayas, in the hilly parts of the*Ptmjah and in the higher 
hills of Sind west of the Indus. According to the country it 
inhabits, it is found from the sea-level np to 12.000 feet, and In 
Tibet even to 16,000. Himalayan birds Are darker and browner in 
in tint, but in Ladak,the Western Punjab, and Sind — in dry open 
tracts, in fact — are paler and greyer. The birds haunt open hill- 
rides among grass and scattered bushes, but may also be found in 
more or less wooded country and in cultivation. In winter they 
go in coveys or even flocks, but in the breeding season in pain. 
The said season is from April to August, varying according to the 
elevation ; for birds at high levels of course breed later. The 
eggs are up to a dozen, cream-colour with brown or lilac spots. 
The chukor is a noisy bird, and its two syllabled note has given 
origin to its name. It is a fairly good sportine bird, bnt not 90 
good to eat as some other partridges. The ancient Greeks, judging 
from a passage in Xenophon, appear to have been in the habit of 
riding jt down, a sport which is still practised in Yarkand. Chasing 
partridges to kill them with a whip does not sound very sports- 
manlike, but the awful grouod over which the flying covey Is 
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pursued Teqnires the sure-footed Yarkand pony to negotiate it 
pioperly, and thus introduces a pleasing element of uncertainty 
which redeems the sport from the imputation of poaching. 

The cbukor is a good bird for introduction abroad where 
partridges are required, as its adaptable constitution makes it 
bear captivity well. It w as tried in New Zealand, and bade fair 
to succeed, but the birds were not sufficiently protected, and were 
all shot off almost at once. It Mould hardly be worth while to 
turn it out in England, as we have already the very similar red- 
legge d partridge there. Indeed, I have lieen asked whether the 
two were not identical. Hut the red-leg or “ Frenchman” at 
homo is a brown-backed bird, not greyish, and has a number of 
black spots bordering the black necklace outside, and thus is easily 
distinguishable from the cbukor. 

The Seesee. 

Ammoperdix bonhami , Blanford, Faun. Brit. Ind., Birds, 
Vol. IV, p. 133. 

Native nameB : — Sisi, Punjab and Sind ; Tihu, P. 

This is a short-tailed little desert partridge, with plumage 
beautifully adapted to conceal it in its natural IiauntH. The cock 
and hen differ somewhat in colour, but neither has any spurs. 

The cock is of a grizzled sandy hue above, with a grey bead 
and fore-neck, and the under parts below this pinky buff. There 
is a black streak Along each side of the head with a white one 
under it, and the flanks streaked with black and chestnut. 

The hen has no black ami white markings on the head nor 
chestnut on the flanks; the lower plumage is barred with brown 
and buff. 

The bill is orange, the eyes yellow or brown, and the legs 
yellow. The cock, which is rather larger than the hen, is ten 
inches long, with a wing of five-and-a-hulf. The Seesee inhabits 
hilly deserts, avoiding cover, though it may be found on(,ifrssy 
slopes. In India it inhabits the Salt Range and Khariar Hills in 
the Punjab, Hazara, and all the Sind and Punjab ranges west of 
the Indus It is also found in Baluchistan, Afghanistan and 
Persia ; and has been reported from Aden. 

It has a soft clear double note, recalling its name; and is not 
usually gregarious, though small coveys may be found in winter. 

The breeding season is from April to June, and as with the 
cbukor, the eggs may be as many as twelve in number, but they 
are creamy-white in colour without any spots. As an article of 
food the Seesee varies somewhat; it is not much of a runner, and 
when it wants to conceal itself has only to sit still, its plumage 
being its best safeguard against detection by its enemies. 
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VI-— EXTRACTS, NOTES AND QUERIES. 

Fungus Notts.* 

Infection Experiments with Uredine^.— T ubceuf has 
infected plants of Epilohium angvstifolium successfully with 
cecidiutporta of the hr. The spores of CcPoma Ahietia pectinate* 
grew on Salix capr&a . The witches broom GBcidium of the fir 
hitd been proved by Fischer to be connected with the fungus on 
Srnhtria nemurum. Tutoruf injected also SteUaria media and 
C f i ostium armi-dec'rndriivt with the snme fungus, and in each 
case reproduced another stage in the life-history of the parasite. 

pKMATOPfiORA in Fkuit.— E d. Prillieux has discovered the 
ascomycetous fruit of the fungus liematnphnra •neentrixy which 
attacks and det»tro\s the roots of fruit trees, but of which the 
perfect form has not hitherto been known. Some roots infected 
In the fungus were kept in a suitably moist condition for several 
years, and the mature perithecia were at last produced. Careful 
examination proved them to belong to the genus RoselLinidy and 
the author has given them the specific nurne neoatrix. When 
l‘rof. Hartig first described Dematophnra , he was impressed by 
the reflemblnnce of the livphii* to those of species of Ranel Linia f 
and be was then of opinion that the mature fruit would be one 
of that genus. The perethicia are globose, brown, about 1‘5mm. 
in diameter. The spores are very dark coloured when mature. 

Experiments with Rusis.— tflebahn continues in the Zeif 
f ar Pfi<i.nz*tnlr t XII, the account of his various culture experiments 
with the rusts of conifers. He 1ms established satisfactorily the 
connection between various life-stages of the fungi. He also 
made successful experiments with jBoi dium Pastinaceae, Pucciuia 
Angelicce-Bietortaiy the rusts of Ribe§ and Carex, and the 
Puccinias of various grasses. 

Germination of Rasidiosporks.— Margaret C. Ferguson has 
studied the conditions inont favourable to the germination ot 
spores of various forms of Basidiomycetes, more especially those 
of A gari cus campehtrie. In Bulletin No. 26, U. S. Department of 
Agriculture, Bhe gives an account of the methods employed, the 
different media used, the conditions of temperature, eto. It was 
found that the presence of a bit of the mycelium of Aparieua 
campeetris made possible the germination of all the spores in the 
culture. The writer closes with a historical account of previous 
work. 

Silver leaf disease — J. Percival finds that this disease of 
Prunue is due to a fungus in the roots. It is characterised by a 
peculiar grey appearance in the leaves, though no fatigue is 
present in the leaves, nor, as a rule, in the stem or branches. In 

the oases of disease examined, the tissues of the root were 
found to be permeated by fine hyphie.and in one case the fruiting 

* him U e Jouiii«i ot tlw i»oji 1 Microscopical tociet} for December 19 9* 
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bodies of Steven m purpnvenm were fonnd on a brunch of a 
tree affected with silver-leaf. On inoculating healthy trees with 
Btereum the disease was again produced. The author is of 
opinion that the fungus secretes an oxidase, which in a short 
time pervades the branches and leaves, and causes by its action the 
silvery look on the leaves. The affected trees produce little or no 
frnit, and are always sickly and unprofitable. 

Dim rases of plants — A paper oft larch and spruce fir canker by 
G.Massie in the Journal, Board of Agriculture, IX, gives the results 
of the observations and experiments of mnny years. He discusses 
the various stages of the diseases and the prohable manner of 
infection. He considers them to he entirely wound parasites, all 
infection experiments having failed on uninjured hark. The 
larch canker is caused by Dnayacyphn cal vein a ; the fungus 
cansing the spruce disease is /). resinnria. The latter is 
frequently enabled to enter the tissues of the host through wounds 
made hy a small parasitic fungus Exosporium sp. Methods of 
prevention and cure are suggested. The paper is well illustrated. 

Canker in aitle r i it res.— In Bulletin No. 70, Univ, of 111 , Agr. 
Station. Hasselbring ha* discussed the various diseases affecting 
the hark of apple trees popularly described ns canker. The moBt 
common instance of t he disease in Illinois, U.S., is due to a 
fungous parasite Nvmmvlaria discrete. It is a wound parasite, 
fend gain* entrance to the tree through openings in the hark 
caused by pruning or hy accidental injuries. It produces extend- 
ed black-wed areas, and the bark cracks and finally crumbles 
**ay. Bad! v diseased limbs should be cut and burned, and wounds 
in the tree should be painted with some antiseptic solution. 

Economic Fungi.— There is a considerable number of the 
smaller fungi that are used in the manufacture of various articles 
of commerce, and Prof. Wehner has given an account of some of 
the most important in Zeitachr. anqew. Mikro. VIII, 1P02. 
He cites some of the forms of yeast used in brewing, in the East, 
as well as Aspergillus Dry zee , which is used in Japan in the 
making of Baja sauce. Aspergillus niqer is used fo v the 
production of oxalic acid ; Citromqces pfefterianus is employed in 
the manufacture of citric acid. He takes note also of Peuidllium 
glaucum , which is mixed with the oheese curds to form the green 
veins of Roquefort aud Gorgonzola. The Chinese make a red 
colouring matter from Monascus purpureus , but the method 
employed remains a secret. The author also mentions some 
other fungi which are used as colouring agents. 

Fungal Disease in Horses.— J. de Haan has investigated a 
disease of horses in Batavia. He found that it was caused by 
the presence of a fungus in the skin, more especially in the 
mucous membrane of the mouth, lip and nose. In the later 
stages the hones of the bead are also attacked. An examination 
showed the presence of yellowish-grey lumps of a somewhat hard 
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formation, varying in size from the h*»od of a pin to an egg ; and 
Unversed in all directions by a well-developed mycelium, which 
also penetrated tlte surrounding tissue. The writer has named 
the fungus Hyphomycosia destruens equi , and he is of opinion 
that it so the sole origin of the malady. Infection comes from 
the food, and the fungus gains eu trance to the tissue through some 
feinnll wound in the mucous membrane caused by the grasses, etc., 
that compose the fodder. In the external skin the fungus 
would similarly find entrance through some abrasion. De Haan 
made cultures of the fungus, and with these he re-infected the 
mouth and neck of healthy horses. The experiment was 
unsuccessful. 

WisAjHaH and Parasitic Fungi.— Karl Sago has collected facts 
and statistics on the appearance and disappearance during certain 
seasons of various futigul diheases, especially those that occur on 
the \ine. lie finds that the direction and force of the wind has 
a great influence on the spread of disease, and that hail showers 
lender the ho»t plant more liable to attack. More work is 
lequired to determine the weather conditions that affect special 
founs Alttrnurta solum spiead with great rapidity in dry 
weather that supervened on a rainy season. During a warm 
damp summer it was noticed that there was very little disease. 


Analysis of Boils in Sal Forests. 

Analysis of Samples of Soils Jrom the Dholkot (Sal) F&mA 
in the behru Dun District. 


Sample No. 

Total 

niliogcu. 

Available 

phoMphoiic 

acid. 

Total 

phosphoric 

acid. 

Calcium 
car banal* 

Sample 1. Surface toil from an 
open glade surrounded by 
seed bearing sal tieea, hut 
without any reproduction. 

0043 

0026 

0*106 

0187 

Sample 2. Surface soil from 
a similar locality, but with 
young growth of medium 
quality. 

0101 

0 028 

0119 

0-8M . 

Sample 3. Surface soil from 
under a very thick growth- 
of young sal trees about 
25ft. high. 

0162 

1 

0*048 

0144 

♦os^ 


Dr. Leather, who made the analysis in 1 897, vumsm ■ that the 
Boil from sample S is the richest mi No. I the poorest in plsrtt 
food, which probably explains p^psesoe of reproduction in th* 
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Ohurohill and Sim's Oiroular. 

4th March ) 1)03. 


East Inoian Teak — The deliveries in FehruRry consist of 
999 loads against 1617 loads in February last year, and for the 
first two months of 1903 they are 1566 loads against 2670 loads 
for the same two months of 1902 The <ttnr>k remains at about 
the level of last month, being the smallest held here for some 
years past, and the additions to it are of a miscellaneous character 
from Java, etc., good enough in them^hes hut rather foreign to 
the minds of consumers. There is still no prospect of any nomiul 
supply, and prices remain without change. 

Rosewood, East India. — The demand is limited to prime 
logs of large dimensions, and no other sorts should be shipped. 

Satinwood, East India. — The stock in first bands is quite 
sufficient for present requirement'?, ns the demand is not active 
and sales are only effected occasionally. 

Ebony, East India.- Sizeable logs would sell well. 


PRICE CUR RE ST. 


Indian teak, logs, per loud 
„ „ planks „ 

As e wood, per ton 
Satinwood, per s.ft. 
Ebony, per ton 


... £)0 IP-, to £] 8 10s. 

... jLH' 10s to £‘ 20 . 

... 18 to All 

... Of/, to 8f/. 

... £U to 4.12 


Sony, Mott and Diokeoa, Limited. 

Wood Market Report. 

London , 3rd March 1903. 

Tkak.— T he landings in the docks in Londou during February 
consisted of 763 loads of logs and 421 loads of planks and scant- 
lings, or a total of 1184 loads, as against 2110 loads for the 
eorresponriigg month of last year. The deliveries into consumption 
were 615 loads of logB and 363 loads of planks and scantlings — 
together 878 loads, as against 1359 loads in February, 1902. 

The dock stocks at date analyse as follows 

6413 loads of loys, as airaiust 8727 loads at the same date last year. 

2699 „ planks „ 6776 „ „ 

— „ blocks „ if it i, 


Total 8,106 loads 
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The above arrivals of ft* ^'planks, although very inade- 
quate. have been a welcome addition to the rapidly dwindling 
stocks. Prices for all descriptions of teak again advanced during 
February, and consumers, who have held off buying in hope of 
some reduction in price, have suffeied. The facts of the position 
are so inexorable, that consumers who even now promptly cover 
their irreducible requirements for all this year will be only acting 
piudently. It is, however, much to be regretted that the present 
indisputably high cost of teak is surely, if slowly, causing it to 
be displaced wherever possible by other material; and tbis lost 
gtound will not easily be made up, should the supplies again 
become sufficient in ensuing seasons to make shippers eager, 
uitber than reluctant, selleis as is now the case. 

Business was fairly brisk during February in respect to 
foiward contracts where, as in the case of Canadian woods, the 
supplies at the shipping ports are known to be small. Where, 
however, as in the case oi Baltic woods, the supply is likely to 
be sufficient for the demand, higher prices are stoutly resisted, 
and business is much hampered. Home stocks are moving off 
legularly, but cousumeis are cautious and do not care to commit 
themselves iurtber than their actual necessities. 


U&rket Sates for Proiucts. 

Tkoimcal Aukicui/iuhist. 


2 ad Match 1903. 


Cardamoms 
Croton seede 
Cutch 

Cum Arabic 
Do. Kino 

India-rubber, Assam 
Do. Burma 
Myrobalaus, Madras 
Do. Bombay 
Do. Jubbulpore 
Do. Bengal 
Nux Vomica, 

Oil. 

Lemon-grass ... 
Oichella weed 
Sandalwood, logs 
Do. qups ... 

Sapanwood 
^dlao m 


per lb. 

. .1 cwt 


lb. 


»♦ 

St 




cwt. 


lb. 

cwt. 

ton 


Wtr 


)*. Id. to 1*, 104. 
15 * to 2 S«. 

25*. to SO*. 
15«.>1*S<*. 
id. to fid 
2* tO 
St, to $0* 
it, tobuJfoo. 

4 *. to T 4 ftfc 

St MSK& Ifai 

asfir 

8 *.J»> 10 *. 




tiik 
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Tour of the English Arborioultural Soeisty iu tHo Worth 
of Franoe, August 1902. 

Thu. FngliRh Aibmicultuial souetx, which wrr started 21 
\tMr* ago, now number* about 600 members, and comprises 
numeioiif* lrnpirtint 1 inded propnetor*. and their agents or 
t )it ster*s profeshois ot winous colleges, and many othei persons' 
ot impoitaufe 


The headquarters of the Society are at Hayden Bridf^SV 
Northumberland, where the Honorary Secretary, Mr J. PantNe* 
i* ‘'ides, and who )s also the manxger of the confiscated edhstert e ft 
the Karl of Deiwentwnter, who catne to grief in the great JaeflMp 
Rebellion of 1 <4“>, and whose eidatps were then made over for 
muntenance of the (neenwich Hospital for old soldiers. 

1 he object of the Society is to collect and at miniate ttfcr 
application of the knowledge of a certain class of forasity/ 
specially applicable to the management of the great laadfcfd 
states m England 

With this -object in view a general conference is held erity* 
in the year, when the accounts aie presented and all im p o rta n t 
matters discussed ; the touts for the succeeding year are i|o 
a» r«mged, and the subject for estajs, etc., decided upon. 

The Society is supported by an annual subscript** 
member, which goes to pay the Secretary, defray the cost of fm*’ 
hshing the Tiansactions, which appear m the form of a book os|p* 
id the year, and contains an interesting record of tfbe tMt 
proceedings/ noteB on forestry, essays, etc. 


4 Last jreafr the Society having reached its mionjky Of 21 Ms 
it was dddmed to present a suitable testimonikt to Mf. Darrasog, 
the HoWaify Secretary rtaf to celebrate the tttttoftby a fidtg to 
80me of ms m&ttotrix MtemHflorestg. 
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A general meeting was therefore held in London on the 1 8th 
of August, on which occasion n handsome testimonial, \nlued at 
£120, was presented to M r. Davidson, and Mr. George Marshall 
was elected as President of the Society vice Dr. Somerville, 
resigned. 

On the following morning about 60 members of the Society 
started vi& Folkestone and Boulogne for France, where we were 
met by Mr. Fisher on his return fiom his annual tour with the 
Cooper's Dill students. The journey was a pleasant one, and the 
North of France, with its caiefully cultivated fields, interspeised 
with occasional clumps of woods, looked picturesque and piospeious. 

After an interesting run, part of which was through the 
Governmeut forest, we duly arrived at the town of Compi&gne 
situated on the Oise, about 50 miles north of Paris, and soon 
settled down for the night at the Hotel de la Cloche. 

The next morning we proceeded by train to Villers Cot terete, 
in the neighbourhood ot which is situated the important Govern- 
ment forest of Retz. 

The town of Villers CotteiSts is also the place which for 
many years contained an important Secondary Forest School lor 
the training of the subordinate establishment of the Forest 
Department, but this has now been abandoned for other more 
suitable arrangements made elsewhere. 

The morning of our \isit was devoted to an inspection of the 
large timber yards and saw mills of Monsieur Caipentier, who is 
one of the most important timber merchants in the North of 
France. 

At this yard we saw a large quantity of fine timber, princi- 
pally oak, ash, beech, spruce, Scotch fir, etc., m logs and sawn 
scantlings and specially suited for railway waggon construction, 
house building and railway sleepers. 

We found the sawmills of M. Carpentier to comprise all 
the most important kinds of modern nhwh, etc., for the most 
expeditious and economical conversion of timber. 

About 100 woi kmen are employed at this establishment, and 
it was most interesting to note the energetic and careful manner 
in which the men handled the timber under the dangerous teeth 
of the rnpidly moving circular and hand saws, and few accidents 
are said to occur. 

One important and interesting branch of wood industry we saw 
here consifting in the manufacture of the soles of wooden shoes 
from beech timber. 

The rough blocks of wood, after passing through the hands 
of numerous workmen and various machines, were being turned out 
all ready for having their leather uppers attached in a most 
expeditious manner. 
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We were informed i hat this establishment manufactures about 
400,000 pairs of wooden soles annually, and that they are 
extensively used, even by the better classes of peasantry, during the 
winter months, and are said to be found much more suitable and 
cheaper than leather-soled boots for farm work. 

The commoner kind of wooden shoes called sabots are cut ou^ 
from one block of wood, no leather being required. These are 
generally manufactured in the forest and in minor establishments 
situated close at hand, and, though decidedly clumsy, are chepp 
and serviceable, especially for rough farm work during the 
winter. 

After completing our inspection of the various interesting 
details of this establishment, we next proceeded to the sleeper 
depot of the Chemin de fer du Nord. 

At this depot we found that the principal broad gauge sleepers 
used on this railway consist of creosoted oak and beech, and 
larch sleepers, which are so much appreciated on English and 
Scotch lines, are not much in request. 

Here we were shown the latest and most improved method 
of creosoting oak and beech sleep* rs, after which operation the 
former are said to last from 20 or 25 years and the latter from 13 
to 17. 

We observed that considerable latitude is allowed in the 
dimensions of the sleepers on this line, though the average scantling 
is about the same as Indian broad gauge sleepers. 

At least this is the ense as far as four-cornered sleepers are 
concerned, for I noticed that many semi-circular and pentagonal 
bleepers were alto used. 

We noticed what is said (o he a good plan for preventing 
the splitting of sleepers at their extremities, and which consists in 
driving into their euds an S shaped piece of hoop-wire about 
5 inches long, l inch broad and £ of an inch thick. 

These hooks are sharpened down to a fine edge on one side 
and are then driven into the timber at eAoh end of the sleeper. 

We also saw a good plan for recording the year when the 
sleepers are laid down, by means of a zinc nail inches long 
with a square head, on which the year is stamped, and which seems 
to be a much bettor plan than tha old branding or stamping 
arrangement. 

We next proceeded to inspect some of the most interesting 
parts of tye forest of Ketz, situated am the river Aisne, a 
tributary oflkfee Heine, and extending on three sides of the town 
VUlers Cottertts.. 
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I may here state that the following notes on the 'French 
ioresti visited have been mainly obtained from information kindly 
supplied to the member* of the Society by Mr. Fisher, and fiom 
conveisations with the local forest officers. 

The average elevation of the forest of Rctz is about 500 feet, 
and the climate is considered temperate and very suitable ior the 
growth of broad-leaved species, such us oak, beech, hornbeam, etc. 

The geological formation consists of Tertiary limestone, above 
which are found beds of saud in which large Sarcen stones are 
found, and which are much used for street cobbles in the neigh- 
bouring towns. 

The forest soil consists of sandy loam about 20 inches deep, 
lying on the top of the sand, and which, except on the higher 
ridges, is on the whole very suitable for forest growth. 

The area of the forest is 32,550 acres. It is sub-divided into 
lft working circles of 2200 acres each, and each working circle 
is divided into live periodic blocks, each of which is regenerated 
in 30 years, the revolution of the whole forest being 150 years. 

This forett formerly produced very fine oaks, which weie 
extensively used for the construction of the Fiei.ch navy, and 
from the year 1G72 up to 1830 it was treated on what is called 
the system of •‘Tiieand Aire" with a few acres under coppice. 

The method of treatment called **Tire and Aiie" consisted 
in a kind of clear-cutting system, eight oaks or beeches being 
left per acre with the object of sowing up the clearings. 

No thinnings were made, and under this treatment the 
beech were found to increuse and the oak diminished. 

From 1830 the forest began to be treated on the Compart- 
ment method, but it was not till the year 1857 that a regular 
working-plan was drawn up, which has worked very well, but h 
now being revised. 

The forest of Retz is much subject to damage from 
strong westerly gales, on the occurrence of which the reserved 
trees in, the coupes suffer considerably. Much damage bie* 
also been paused to the young plants by rabbits, and special 
arrangements have to be made to keep them down and to 
protect the young growth by means of wire netting, etc. 

There are also a good many red deer or European Sambur 
in this forest, which do a good deal of damage to thq surrounding 
crops, for which the lessees of the hunting have to pay compensa- 
tion i.nder the terms of their leases. 

The stags are hunted by means of dogs and horsemen; and this 
forest during the winter season forms one of the principal 
M rendezvous” of the hunting fraternity of Paris, the ndwerou 1 * 
roads rendering access to most purts of the forest fairly eaay> 
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Tliis forest form? part of the conservatorship of Amiens, 
and is under the direct charge of an Inspector, the forest be mg 
fmther Mib-HmHed into two cantonments or ranges under aJSub- 
Inspector or Hunger. 

l T nder these officers there are six brigadiers or Deputy 
Hangers and 21 forest guards During certain seasons each forest 
gu.ud is allowed 20 labourer, who work on the repairing of roads, 
plantation*, etc. * 

The forest is managed on the Shelter Wood Compartment 
system, having a rotation of 1 .50 years. 

Preparatory seed-fellings are commenced in the second oldest 
block", i.e , those containing trees from 91 to 120 years, or on an 
aveiage where the trees are about 1 10 yem old, so that 4'» veaig 
aie nominally allowed for the completion of the three regular, 
sou mg coupes. 

We were, however, told that the condition of soil, climate, 
etc, aie *o favourable in this toiest that nearly always complete 
iegenei.it]on actually bikes place in 20 or 25 years. 

The piincipal species of trees cultivated are beech, oak and 
hornbeam, and the method of mat king the trees for felling is 
piactically the same as that now followed in Indiq, but the 
\ulume of the trees to be felled is always calculated in a most 
careful niauner and based on thoioughly reliable data. 

At the annual sales, which take place in September, the 
trees are sold by Dutch auction, the upset price having been 
pieviously arranged at a certain per cent above the sale price and 
the auctioneer calling down the price till the would-be purchaser 
n les out, *' I take.” 

The merchants are allowed 18 months for the cutting 
ar.d removal of the main fellings and 12 months for the reinovid 
of the thinnings. 

In the first seed-felling about one-third of the trees are 
removed, the oaks being of course prefer! ed as reserve trees. 

It is to be not«d that throughout the forest there are still 
reminiscences of the old system of + Tire and Aire ” to be m 
thf form of many huge old beech standards, many of. which 
me now too old to give seed* no are being removed as. promptly as 
possible. 

Notwithstanding all precautions bare spots in the conpes 
occasionally Oflcmr* and soon become thickly covered with .brambles, 
willows, birch and aspen, so that clearing and planting up with 
5-foot oak rnkutm-Mabrnat 400 being used to the acre— has to bn 
^sorted to, , 
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The nest operation is the denning of the young woods, and 
especially the relieving of the young oaks from the influence of 
the more rapid-growing trees and shrubs. 

The first denning is done by the brigadiers and forest guards, 
after which the guaids nre allowed a gang of 20 men to assist 
them. 

These cleanings nre made quite irregularly and where and 
when they are wnnted. and continue till the woods are about 25 
years old, after which regular thinnings every 10 years are 
undertaken. 

As a resnlt of the reveal of the working-plan the amount 
of wood to be felled annually is now fixed at 50 i cubic feet per 
acre. To this must be added the amount of thinnings, which 
extend over 2600 acres annually and produce about *9J cubic 
feet per acre 

Hence the total volume of wood to be felled annually is 
80 cubic feet per HCie. 

There is usually a good beech mast once in seven years, 
the last having occurred iin 1898, when the value of oil 
manufactured from the beech seed amounted to £61*00, equal to 
about 1£ lakhs of rupees. 

The average annual yield of timber from 1898 to 19C0 was 
684,400 cubic feet, valued at £24,618, or about Rs.3,70,000. 

During the year 1900 the total revenue amounted to £28,441, 
of which £1380 was on account of hunting and shooting, or at 
the rate of about two shillings per acre 

The total expenditure during the year amounted to £4743, 
the principal items of charges being rates and taxes £2501, 
woods £579, establishment £949, etc. 

Besides the above, wotks such as the repairs of roads and 
ditches, plantations, etc., valued at £1192, were executed by the 
purchasers of the coupes in accordance with their agreements. 

Finally, from what we saw of the forest of Retz or Villers 
Cotterets we were convinced of the opinion that it is probably 
one of the finest and best managed oak and beech forests in 
France. 

The next day, August 21st, we started in waggonettes on 
a tour through the forest of Compi5gne, which as beiore stated is 
situated in the immediate vicinity of that town. 

We found the numerous roads which traverse the forest all 
in excellent order, and the main thoroughfares were even paved 
With rough cobblestones, which naturally facilitates much the 
transport of timber, etc., during the winter. 
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At several points we left the carriage and walked through 
the forest, when various interesting details were pointed out and 
explained to us by the local forest officers. 

The area of the forest, which is situated on the river Aisne, 
a tributary of the Seine, is 36,072 acres, the average elevation 
being about 5"0 feet above the sea. 

Most of the forest lies on fairly level ground, the geological 
forinution being Eocene, and consisting of beds of the Upper 
Chalk and Nummulitic limestone, above which are more recent 
deposits of sand, gravel etc. 

The soil is generally poor and shallow, except in the part 
called the Beaux Monts, which will be described later on. 

The forest of Compi£gne consists mainly of oak, beech 
and hornbeam, with a few larch and Scotch fir. The total area 
is 32,21*2 acres, and it is dixided into ten working circles 
managed on the high forest principle, with a rotation of 1/0 
jeais. 

There are also two sections comprising 2007 acres worked on 
the coppice-with-standards system, the rotation being 35 years. 

Besides the above 12 working circles there is one more called 
the Artistic working circle, which is known hy the name 
ot the Beaux Monts, and which comprises an area of 1753 
acies. 

This compartment is worked on a kind of Jardinage system, 
its object being mainly picturesque, or as a game preserve, and 
it is much frequented by artists and tourists. 

The annual outturn of timber from this forest is 992,911 
cubic feet or 31 cubic feet per acre, to which must be added 
700,1)00 cubic feet from thinnings, so that the total annual yield 
ih 52 cubic feet per acre. 

The annual average revenue during the last 10 years has 
amounted to <633,480, including £3880 from hunting and shoot- 
ing leases. 

During our Inspection we were shown the operation of 
lopping the beech and hornbeam so as to relieve the suppi eased 
°ak, which operation is done by the forest guardB themselves. 

In the area being operated upon the young growth was about 
years old, and we were of opinion that the operation had been 
long delayed and might with advantage have been taken in 
nand sooner. 

of *k In fi0nie P* 1 ^ t* 1 ® forest we 110fce ^ tl1 ® unsatisfactory state 

the growth of the old oak, due to a mistake having been made 
attempting to grow the Bpecies pure, and we always noted 
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much better results in the pieces where it was mixed with beech 
and hornbeam. 

Another important point to he noted about the treatment 
of this forest is that on account of its importance as a happy 
hunting-ground for the nobility and millionaire members of 
Paris society, the game question has to receive a considerable 
amount of attention, whereas in most other parts of France more 
distant from Paris, this matter receives much less consideration. 

As a result of the preservation of game, and especially rabbits, 
it becomes necessary to fence with wire netting most areas under 
reproduction, which of course adds considerably to the cost of 
management. 

About midday we arrived at the village of Pierrefonds* 
where there is a famous old castle of the same name. 

During our return journey we visited the famous Beaux 
Monts, where we met M. Dauhree, Inspector General of P'orests, 
and other state officials from Paris. 

This compartment, which occupies a low undulating plateau, 
consists of a splendid sessile oak, beech and hornbeam forest, 
and contains many fine trees of unusually symmetrical fnrm. 

One of them called u La Tsarina” measures 17 feet in girth 
at five feet from the ground and is ) 18 feet high. 

The hole is 46 feet to the first branch, and the whole tree 
contains 1 120 cubic feet of timber and firewood, and is valued as 
it stands at £100 or Ks. ) 500. 

After much scientific discussion on the vigorous and healthy 
appearance of the forest growth we emerged on to a capacious 
cut line or avenue 150 yards wide and about A miles long. 

This line was cleared by the first Napoleon in order to 
furnish a pleasing vista from the Palace of Compi£gne, which is 
situated at the end of it. 

A little further on we passed an enclosed portion of the 
forest, containing about 2000 acres, which is specially reserved 
as a game preserve for the shooting of the President of the French 
Republic and his state guests. 

On the following day Mr. Fisher, the undersigned, and about 
half a dozen members proceeded to Valenciennes in order to see 
the State forests of ht. Amand and the private forests of Raismes, 
belonging to the Duchess d 'Are ml. erg, the other members of the 
Society.preferring to visit Paris. 

These two forests lie < onbiguous to each other, the State 
forest^ comprising an area of 820U ucres and the private forest 
3500 acres. 
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The Poil of both forests consists of a sandy loam and Tertiary 
sand, and immediately beneath are found the French coal 
measures. 

In close proximity to the forests there are numerous coal 
mines the exchvations extending in all directions underneath the 
forMs which has resulted in the sinking of the ground in 
many places and the formation of jhile or marshes. 

The principal species are oak and hornbeam, with some 
portions under Scotch fir. 

lloth forests are managed on the coppice-with-standards 
system, the Scotch fir parts being subject to high forest treatment 

There are 15 working circles in the State forest, the rotation 
of the underwood being 25 years, whereas in the private forest 
the rotation of the coppice is only 14 years. 

In the State forest cleanings are made at 6, 12, and 15 years 
respectively, whereas in the private forest only one cle ining, at 
the age ot seven years, is made. 

In places where the oak coppice is insufficient 4j to 6 feet 
plants are planted out, in some case, with balls of earth, or 
» it bout, according to the distance from the nurseries, and with 
caie both succeed very well. 

As regards the standards there is no fixed rnle as to their 
number, the guiding idea being to leave 1400 cubic ft. per acre 
at the end of the first felling of 25 years. 

The result is that in the Government forest very little coppice 
is to be seen and the forest more resembles an understocked high 
forest. On I he other hand, in the private forest the standards left 
nre much fewer and much more attention is paid to the coppice 
growth. 

Having found myself at this stage of my tour quite near the 
Belgian frontier, I decided to avail myself of a longstanding 
mutation to visit the private forest of Mirwart, belonging to 
Hr. Sohlich, late Inspector General of Forests, and situate d in the 
Belgian Ardennes. 

The run from Valenciennes to Grupont, which is the nearest 
Rtntion to the Mirwart forest, was through an undulating and wel] 
wooded country, interspersed with cultivation and containing 
Bwny coal mines. 

The coal from some of these mines was being transported to 
the railway by means of aerial wire tramways, and as {pr as I 
could see the lines were always straight, without curves and with 
a gradient of about 15 or 20 degrees, and they seemed to work in 
a "fttisfactory manner. 
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There if> one thing which strikes one forcibly in travelling 
through this pert of Belgium as compared with the appearance of 
similar coal districts in England, and that is there are feaer, 
or apparently fewer, of those dreary heaps of slag and pit rubbish, 
which are so unpleasantly conspicuous in the Staffoid and 
Lancashire coal-mining parts of England. 

This is mainly due to the fact that energetic means nre 
taken to plant up these unseemly mounds with larch, birch 
and other trees, which seem to grow well even on such 
uninviting and sterile-looking debris, and the result is said to 
be fairly profitable to the owners of the mines and highly 
beneficial to the general public from an artistic and health point 
of view. 

That such enlightened and practical treatment of these 
depressing looking heaps might easily be carried out in England, 
where thej are said to cover an area of about 14,000 acres 
in Staffordshire alone, has been demonstrated by Mr. Fisher in 
bis Articles ill the Forester on the “Black Country,” which appeared 
sometime ago, and which suggestions are now' actually carried into 
practice in the neighbourhood of the forest of Dean, and the planta- 
tions are already paying their expenses in a satisfactory manner. 

After Fix hours’ run by train and a" hour’s drive I armed at 
the forest of Mirwart, in the middle of which Dr. Schlich’s 
residence, which mAy be described as a modernized feudal castle, 
is moBt picturesquely situated. 

The region of the Ardennes in which the forest lies is 
situated half in France nnd half in Belgian territory and extends 
over an area of 100x40 miles. 

It is mainly drained by the river Meuse, a large tributary of 
the Rhine, down which stream timber and fuel from the Ardennes 
forests are floated to Holland. 

The Ardennes consist of a series of plateaux, the elevation 
varying from 900 to 1300 feet above sea-level, and are much cut 
up with deep ravines and valleys. 

The geological formation of this region consists of clay piste* 
which gives a stiff loamy soil of a cold nnd rather hanen nature. 
One peculiarity about this clay soil is that the only other ptoce 
where it is found is in the London basin, from which geologists 
conclude that in ancient times the rivers from the Ardennes 
region deposited their silt on the present site of the city of 
London. 

A^feonsiderable percentage of the Ardennes, both in France and 
Belgium, is covered with oak forest and belonging to the French 
and Belgian Governments, village communities, hospitals and 
private persons. 
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These forests are mainly managed on the mixed and simple 
coppice systems, and one interesting fact about their former 
treatment is that they were subject to a special mode of manage- 
ment called “Sartage,” but which is not now so extensively 
practiced as formerly. 

This method consisted in spreading all the small branches 
and twigs over the felled areas after the removal of the tiinher 
and fuel, and when sufficiently dry in the autumn or early spring, 
setting fire to the inflammable material. 

In the burnt soil and ashes thus obtained fine crops ot 
potatoes and rye were raised, and disposed of under certain 
conditions to the villagers, who much appreciated the system. 

The result of the firing had of course a specially stimulating 
effect, on the coppice shoots, in the same manner as in the case 
of burnt coppice areas in the Indian forests, but for various 
reasons the system is not now so much practised as foimerly, at 
least in the State forests. 

As regards the private forest of Mirwart, it consists of 5 or 6 
blocks and comprises an area of about 2875 acres. 

It is situated on an undulating plateau of average Ardennes 
elevation, and the geological formation is the same ab that already 
described. 

At the time Dr. Schlich acquired possession of this forest, 
now ahout 1 1 years ago, the whole area whs in a most irregular 
btate, und consisted of about 2700 acies of mixed forest of oak, 
b^ach and hornbeam of all ages, 100 acies of Scotch fir, and (SO 
acies of oak coppice. After careful consideration and a valuation 
stuvey remarkable for its expertness and correctness. Dr. Schlich 
soon decided the difficult question of the future treatment of the 
foiest, and which has mainly consisted in the following operations. 

It having been observed that a few experimental patches of 
fcpruce fir had grown remarkably well, also that this kind of 
timber was very much in demand in the neighbourhood for pit 
props, the advantage of transforming the greater part of the forest 
iulo spruce became apparent. 

It was therefore decided to replace the inferior parts of the 
mixed oak and beech forest with spruce plantation and to reserve 
mdy about 500 acres of the former forest round about the castle. 

Extensive thinnings out of the oak and beech, und under- 
planting with spruce, have therefore b&n carried out siuce 1894, 
the age of the plantations now varying from nine to one y%ar aud 
they now oover an area aggregating 2000 acres. 

Several of the plantations I examined in company with 

Schlioh were found to be in a most flourishing condition, and 
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I observed that the planting had been done 4J x 4J feet 
apart, and" that many of the trees in the oldest area were already 
42 feet high. In some low-lying and exposed places, however, we 
observed a good deal of damage done by frost, but as severe 
frost only occurs once in five or six years, it is anticipated that 
most of the trees will coon get beyond its influence. 

The cost cf these plantations, including fencing, amounts to 
about 100 franc-, or GO rupees, per acre, and owing to the careful 
mauner in which the work is done and the generally favourable 
conditions, only about five of renewals are required. 

As regards facility for inspection, transport of materials, 
etc., most parts of the larger areas are well intersected with cut 
lines 50 feet bioud, which also serve as fire-lines. 

In proportion as the young spruce grow up, the old oak 
and beeches are to be removed, so that at the end of 40 years the 
greater part of the forest will consist of spruce with an under- 
growth of beech, there being numerous seedlings of this species 
already on the ground, and which, like the silver fir of the 

Himalayas, can survive for years in deep shade. 

• 

As regards the 500 acres of oak and beech it is to be 
treated on the high forest principle, careful thinnings being 
carried on over a certain area annually, so as to encourage the 
existing young growth of oak and bee«'h and equalise the stock, 
the whole area being worked over during the next 40 years. 

The principal dangers are damage done by the red deer, 
which have a great weakness for the young spruce shoots, 
and this is to a certain extent prevented by sprinkling the 
young trees with whitewash at certain senAons, more especially 
during the spring. 

' Large flocks of wood pigeons often visit this forest when 
there is a good beech 4 ‘ m ist ” and devour immense quantities of 
the seed, ar.d the means adopted to save some of it is by hoeing 
it into the soil immediately it falls. 

The damage done by frost has already been referred to, and 
occasional fires have occurred, due to carelessness of workmen, but 
have not up to the present been of an extensive oature. As a new 
departure hi the matter of fire conservancy it is interesting to 
learn that certain Belgian insurance offices undertake to insure 
forests against damage from fire, and that Dr. Schlich has in this 
cate availed himself of this precaution by insuring his forest at 
a moderate rate of premium. As regards the growth of larch, it 
has been found to be a failure, about 200,000 plants having been 
planted out during the last 50 years, but all with the exception 
of about 500 have besft felled by the larch fungus disease or 
destroyed by deer. 
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Up to the present the operations have been carried out in 
accordance with a rough preliminary working-plah. but now 
that the forest baa been got into something like order, a regular 
40 years’ working-plan is being prepared, which will be subject 
to revision at the end of ten years. 

As regards the financial aspect of this forest, up to the 
present it has proved satisfactory, all the timber, fuel, oak bark, 
etc., meeting with a ready sale. 

As regards the future, Dr. Schlich calculates upon 3 per 
rent intercut on the capital already invested, and that this 
rutt* will lit* maintained from the fellings of the remaining 
limtuie timber, and from the thinnings during the next 30 years, 
u lien the new spruce regular fellings will commence. As already 
explained, these fellings will begin when the spruce attains 
the age of 40 years, and then the sale of the standing trees is 
expected to realize at least l(jOG francs, or 1000 rupees, per 
acre net. 

From that time forward it mny be assumed that the interest 
on the invested capital will at least be equal to 6 per cent., which 
may be considered a very satisfactory result. 

After a most pleasant and instructive visit I proceeded by 
train to Brussels, passing through on the way the firfe forest of 
Soignes, situated about 10 miles from Brussels, and on the borders 
oi which th» battle of Waterloo was fought 

This forest, consisting of oak, beech and various conifers, 
extends for about ft miles x 2 miles on the south- western side 
of Brussels, and besides supplying a considerable quantity of 
timber, and fuel to the tovn forms, on account of itB proximity 
and being intersected by many fine roads, an important park and 
recreation ground for the inhabitants of the Belgian capital. 

£. McA. M. 

la wet World la *a Indian Tenet tad how to Study Xt 

Bv E P. Stebbinu, F.L.8., F.E.8. 

Continued from page 186. 

Paiit VI f. 

The Okdeb DItTERA . 

The Diptera comprise the two-winged flies, including also 

A**** which are wingless, and the parasitic wingless insects 
8 uc‘h as the sheep ticks. The exceptions to the general two-winged 
rule in this Order are very few, although there are some 40,000 
"pecies known and an enormous number still unknown. 



230 


THK IMHhGT WOULD IN AN INDIAN KOHEST. 


The Order has never been a popular one either amongst entomo- 
logists or <*ith the general public. The scavenger-! ike habits of 
some and the annoyance caused by others have rendered the insects 
unpopular and caused their study to be neglected, nevertheless they 
may perhaps he classed as actually the highest insects physiologi- 
cally, for in them the processes of a complete life-history are carried 
on with the greatest rapidity. A maggot hatching from the egg 
is able to grow with such rapidity that the work of its life in this 
resect is completed in a few days ; then forming an impene- 
trable 6kin it dissolves itself almost completely ; it then solidifies to 
a sort of jelly, aud in a few days reconstructs itself as a being of 
totally different appearance and habits. 

The wings of flies are usually transparent and never very large ; 
they have a small piece attached to their lower inner angle called 
the 4 alula'; behind the wings there is situated a pair of small erect 
capitate bodies called tbe halteres, which are often concealed under 
membranous hoods und are used for balancing purposes. There is 
no distinct prothorax present, the thorax being an immovable 
masB. The head is very mobile and is connected with the thor.ix 
by a slender concealed neck. A large part of the bead is occupied 
by the big compound eyes, which are usually larger in the male 
than in the female. The entvnnee vary in structure, and are of 
imjiortance us we shall see, the classification of the Order being 
bused upon them. In some a long jointed antenna which may be 
whorled is present. The majority of flies have, however, an 
antenna peculiar to the Order, consisting of three segments, the 
outer one of which is of diverse form and l^arsupon its front a tine 
projecting bristle, frequently feathered and often distinctly divided 
into two or more joints. This form of antenna is found in the 
series Atchiza auu Sckuophura and is present in the common 
house fly. In the Order generally the two basal joints of the 
antennae are called the 4 scape the part beyond this is called the 
4 flagellum,’ an appendage of the flagellum being termed the ‘arista ’ 
if bristle-like, or if thicker the 4 style.’ The mouth paits are formed 
for suction and consist of a sucking tuhe of varying form which 
sometimes ends in a flat pad as seen in the common house fly. 
The legs are long and slender and terminate in claws with one or 
more pads between them, which are covered with a sticky fluid 
which enables the insect to walk on glass surfaces, etc. The abdo- 
men is conical and usually sessile. The larve are invariably 
maggots, i.e., they are legless. Some, however, still possess a hard 
chitinised head furnished with eyes, antennae and mouth parts. 
In others the head is not well marked, eyes are absent, antennw 
absent and mouth parts represented by a pair of darkly coloured 
chitinous hooks. On account of the presence of such weak mouth 
parts the grub feeds upon decaying filth and refuse and other soft 
matters. 

In those Diptera whose larva have well developed heads the 
pupae are like those of the Ltyidopteru, the appendages lying close 
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to the body; in those with ‘headless’ grubs the pup® remain 
within the last hardened larvnl skin, and the pupa is then nailed 
* coaretnte.’ In these latter no ap]>endages whatsoever are to he 
seen on the outside, the chrysalis being generally blunt ovate in 
form. 

The Dipt era are divided according to the nature of the 
Antenna? present into five great series, a few families of each of 
which will he considered below. Although members of the Order 
have not as >et been reported as committing much damage in Indian 
forests it is not unlikely that we shall find, as our knowledge m- 
ci eases, that the gall-making ones aie of considerable importance. 
It in iy he mentioned here that the teak tiees in the Melghat forest 
in Berar are badly attacked by a dipterous gall-making fly. Under 
its attack the branches swell up into rounded lumps, which 
sometimes completely encircle them, and these are at times 
so numerous as to distort the branch with irregularly -Bhaped 
swellings for some inches up, the galls often coalescing. It 
would appear that when the gall completely encircles a branch or 
leading shoot of a young sapling the portion nhove it dies. The 
writer bred out two of these flies from galls at the end of July 
in the Melghat, hut unfortunately they got injured in transit 
homo and their identification was impossible. Teak in Madras, 
especially young plants, would appear to be affected in a similar 
way. hut the writer has not been able to procure any mature 
specimens of the insect in spite of several attempts which the 
Conservator of Forests in Mytore has kindly made to obtain them 
for him. There can be little doubt that the pest is capable of 
committing considerable havoc. 

The habit of blood-sucking from vertebrates is, among 
insects, of course confined to those with a suctorial mouth, and 
is exhibited by various Diptera. It is however indulged in by 
but a small number of species, and these do not belong to any 
special division of the Order. The habit ib as a rule oonfined 
to the female sex, and a large proportion of the specietVith this 
propensity have aquatic larvee. 

Series 1.— Okthorrapha Nemocera. 

Antennae consist of more than six segments and are not 
terminated by an arista. Palpi slender and flexible, four or five- 
jointed. 

Family Cecidomyiidas (Gall Flies). 

An extensive family of very minute and fragile flies, the 
wings of which are provided with only a few nervures; the 
antenn® Are rather long and are furnished with whorls of hair 
upon them. In some species the antenn® are beautiful objects 
when seen under a magnifying gASB. The larve are of import- 
ance as their habits are very diverse. They are short maggots, 
harrowed at either extremity, with a small heed and 18 
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segments. The majority live in plants And form galls or produce 
deformations of the leaves, stems, flowers, buds and roots in 
nmny ways. Others live under bark, whilst others are predaceous, 
feeding upon Ajjhitlat or Acari or even other Ctddomyiuia 
Tne larva of an India species ( Ceddomya oryzte ) have proved 
very dangerous to rice, feeding in the stAlk and killing off the 
plant. The insect known as the Hessian fly, Ceddomyia. 
dtbtivctor, of Fuioj .0 and America, is frequently excessively in- 
jurious to crops of cereals, committing at times the most 
serious depredations. 

Family OuucipjE (Mosquitoes, Gnats\ 

Slender insects with very long legs, the antenna* being provided 
with whorls of hair or plumes on them, generally very long and 
dense in the male. The head is furnished with a long project- 
ing proboscis The larva* live in stagnant water. They have 
a largely developed head and thoiax, and so can he distinguished 
form other dipterous larvae. The pupa? also live in water and 
move about in it. 

Much has recently been written on the genera Anophtlf* 
and Vulex, and it has been practically proved that species of the 
former can induce malarial fever in man. The larvae Jive in 
water, floating flat upon the surface. The perfect insect is the 
well-known mosquito. The life-hiBtory is as follows*: — 

The eggs are deposited on the surface of the water, where 
they float in raft-like masses. They hatch in a very short 
time, generally— in warm climates— within 24 hours, giving 
rise to small wriggling worm-hke creatures, which feed either 
on minute water plants or on decaying organic matter. They 
breathe air, and must repeatedly come to the surface for that 
purpose. Their months are provided with a pair of brush-like 
organs which they keep in rapid motion, producing a miniature 
voitex which draws floating particles within reach of their jAWfl. 
After a period varying from 7 to 15 days, during which time they 
undergo some four or five moults they assume the pupal stage, 
when their form is again changed. They now appear something 
like minute tAdpoles or — still more — like animated commas, with 
a globular anterior portion and a thin-curved tail. They 
take no food in this stAge, but are vety active, progressing 
through the water with a wriggling motion. Their breaUiing 
organs are now transferred to the front of their bodies and nppenr 
as small ear-like structures, and the inBeot rests in a more or 
less erect position, head upwaids. In about three days' time the 
skin of the hack splits and the mature mosquito emergep, 
resting upon the empty skin of the pupa, as upon a raft, until 
its wings are firm and dry, when it flies ofl, 

* Vide Royal Botanic Gardens, Ceylon, Circ. Ser. 1, No. 20, “ Jfosquitora 
*Bd Malaria.” k E. Green. 
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The differences between Ctilex and Anopheles are well 
marked and may l>e shown aw follows:— 


CttJer. 

Eqn* ■ agglutinated into raft-1 ike 
liiH sp« on the aiii fn.ce of the water. 
JiicliVftu p'aced vertically. 

Lm i u : with long breathing tube 
at end of body. F oata head dowu- 
uaitU 


Annphflen. 

Eggs : aepat ate, floating horizon- 
tally on surface of water. 


Znrvt f : without prominent hiea’li- 
ing tube. Floats Itomontall} 


Adult tn*prt : with palpi much 
shorter than tiroboacm Wings 
usun l\ dear and eolourlum Rests 
with hod} parallel with support. 


Adult insect : with palpi an long 
anpiuboHcis, Wings usually spotted 
or c'ouded. Tilts the body at an 
angle to the suppoit. 


Thus by observing the position of rest taken up bv the i>erfect 
iiisH-t on alighting upon one’s hand one will be able to deter- 
mine in most instances as to whether the insect is an Anopheles 
or not. The organism responsible for malarial fever is an animal 
organism named B tew amoeba. It is small and unicellular, and 
is found in the blood of a jiatient suffering from malarial fever. 
If left undisturbed the disease will be confined to thin one man. 
If t lie latter is bitten by a certain kind of mosquito of the genus 
A nopheles, the inoaqnito takes in with the blood some of the 
lliHiHiiiMt'ba These now undergo a true sexual cycle aud the 3 
and f parasites collect in the glands at the base of the proboscis 
of the mosquito. Nhould this latter then bite another person 
the parasites are injected into his blood and thus go through their 
asexual cycle in bin* and induce an attack of malarial fever in 
him. It thus becomes obvious that persons suffering from 
malarial fever should be carefully protected fiom the Anopheles 
mosquito by means of mosquito curtains, etc., or they themselves 
become a centre from which others are infected. 


Family Simcjuioa! (Sand FLiKe). 

Small fat flies with htmqied back, nther short legs and 
hioad wings, with short straight antennas destitute of Betas; 
piohoseis not projecting. 

There is only one genus, Siiauliurt , of this family, but it is 
very widely spread and will probably prove to be nearly oosmoppli- 
hui. Some of the species are notorious for their blood sucking 
habits and in certain seasons, multiplying to an enormous extent, 
fthght on cattle in thousands and induce a disease that produces 
death in a few hourB. iUmuliun columbaeteuse has occasioned 
great losses in this way near the Danube. In India the faipily 
represented by the well-known paid fly (Sinmfiun indioMiR) 
of the North-west Himalayas. This insed is plentiful in the 
summer in the ohir P. long! folia) and deodar ( Cedrue dtodaiu) 
forests of these mountains ; the species fouud in Xgaam may he 
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identical. It is most troublesome in *he N.-W. Himalayan 
forests, as its bites are very irritating and produce blisters. 
The flight of the insect is noiseless and its bite at first so 
painless that the creature is seldom noticed until it has 
absorbed the blood from the wound. Brushing it away is then of 
no use. It leaves n characteristic nuuk due to the presence of a 
little globule of blood, about the size of a pin’s head, beneath 
the skin. This rapidly turns blatk. The irritation produced 
varies in different picpie, but the insect has been known to drive 
whole camps of saw'yers from the forest and to stop all work. 

SKHIES II.— OmiJOKKAPHA Bkaojyceka. 

Antenme variable. Palpi only one** or tw'o-jointed. The 
system of nervures in the wings is complex and there is no 
definite aicbed suture round the insertion of the antenna;. 

Family Tabamdje .Gad Fliks). 

The proboscis in this family is fleshy und projecting, the 
antenna* are said to he three-jointed, but the last joint is 
constricted, and therefore consists of apparently more than three 
joints. The head is short and broad, with very large eves; 
mandibles (biting jaws) are only present in the female. The 
abdomen is flattened. The larvae are cylindrical, some of them 
being aquatic, others living in the earth or in decaying wood; 
they are of predaceous bahitR, attacking and sucking insect larva* 
or wot ms. The female flies suck the blood of Mammalia and 
are a great plague to horses, cattle and animals of all sorts in 
India. 

Species of this family are very plentiful in India, and the 
large horse flies of the forest are well known to all foresters. It is 
these insects which drive Isrge game, such ns elephants, sambhu», 
etc., living at the foot of the Himalayas and other mountain 
ranges, to seek the higher hills, nnd consequently cooler climate, 
during the hot weather months in Indiu, during which season 
the flies are particularly abundant. 

Family Bomuyliida:. 

Body is frequently fringed with down or covered in large part 
with hair. The legs are slender, claws being smull, with only 
minute pulvilli. Proboscis very long and moderate, antennep three- 
jointed, terminal joint not distinctly divided, sometimes large 
sometimes hairlike. This is a large family of flies and is of great 
importance to both natuinlist and economist There are two well 
marked types of fly in the Order (1) the Bombyliide 0 with very 
long exserted rostrum and humped thorax; and (2) Authraeidee 
with a short bejk and of more slender thorax and graceful form. 
None of these flies are blood suckers ; they frequent flowers only 
and use their long rostrum in a harmless manner. The wings 
are usually ornamented with a patte. u, nnd the clothing of the 
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body is frequently variegated. It ban recently been discovered 
that the larvae ot various species of Bo'nhyltidce are of great 
service in that they devour locust eggs, whilst a species of Systro - 
pt<* has been recorded as destroying the larvae of lAmvcodea. 

Family Asiliile (Robber Flies). 

This is one of the biggest families of flies, including over three 
thousand described species. Tn these flies the mouth forms a short 
projectiig horny beak, the palpi being small. The body is 
elongated and hairy, and the feet have powerful claws, which are 
often thick and blunt. The insects are predaceous in the winged 
state and devour numbers of other insects. They prey upon large 
species and fear none, attacking wasps and other stinging insects 
and capturing even dragon flies and tiger heetles. Little is known 
about their larval stages in India. 

Series III.— Cyclokkafha Aschiza. 

Antenna* with not more than three joints, and these are 
furnished with an arista which is not terminal. Front of head 
has no definite arched suture over the antenna*. 

Family Syhphidje (Hover Flies). 

Flies of modeinte to rather large size, frequently spotted or 
handed with yellow, having very short, three-jointed antennae and 
a deft on the underside of the head in which the proboscis, which 
n thick and fleshy, can he withdrawn. This family is one of 
the largest and best known of the flies. SpecieH abound in 
gardens and glades of the forest, where in sunny weather they 
may he seen hovering over flowers or in the rays of sunshine 
which pierce throrgh the leafy canopy of the trees. The larvro 
are very diverse in appearance, and they live either upon plants or 
in water. Some feed upon Aphidtr or plant lice, and they may 
then he found on bushes or trees attacked by these blights 
devouring them with great voracity and in enormous numbers. 
The larvae of Syrphva nUtnoi Sehiner MS, and Syrphua 
''phndena Do leech’, are said to prey in this way upon the coffee 
louse ApkU coffice in Ceylon. 

Series IV.— (yclokkapha Schizophora. 

Antenna has three joints and is furnished with an Arista. 
The frontal suture over the antenna is often well marked. The 
nervures in wings are not so complex. 

Family Tachinule (Parasitic Flies). 

This is an enormons family of flies, the larvae of which tie* 
paras it ioaUy on other living insects, lepidopterons caterpillars bring 
specially attacked. The antennal arista is, bare, and thus thes eia r 
Jjwts may be*distraguished from the house fly, where it is plumose. 
1,,e upper surface of the body is bristly. The insects of -this 
ami, y have in many cases a vary great resemblance to the common 
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house fly. Many have been reared frotn the inserts on which 
they live, but beyond this little is known of their life histories. 
The eggs are usually desposited by the flies near or on the bend of 
the victim. The grub on hatching out burrows into the caterpillar’s 
body, but avoids the vital organs, so that the parasitised Jiuva 
usually lives on until the dipterous grub is full fed, and it may 
even change into a pupa before death ensues. In the latter case 
the pupa will be found to contnin one or more small fly pupa* 
according to the number of eggs laid upon or in and developed in 
the caterpillar. No moths will of course issue from pup&B attacked 
in this way. If the caterpillar dies before changing to the 
pupal state the fly maggots will cut their way out and change into 
pupae on the outside alongside of the dead caterpillar skin, or 
they may burrow into the ground and pupate there. From the 
above it will be seen that these flies are of the very greatest 
importance and seivice to man, owing to their habit of destroying 
caterpillar, lump and thus keeping down swarms of defoliating 
larvae. We are only just at the commencement of our researches 
in this respect in India, but there can be little doubt that these 
insects will well repay study. The writer has bred an ns yet 
unnamed species out of the caterpillar of the destructive teak 
tree defoliator Hybhea puera in the Nil urn bur Plantations. 

Members of the family are a serious nuisance to Bilkworm 
rearers, as unless social precautions are taken the}' destroy the 
worms wholesale. Iryeoli/ga bovubycitt is parasitic upon the Eri 
and mulberry silkworms of Bengal and U very destructive. It is 
very like a large house fly in appearance. It in its turn is 
parasitised by a smaller fly named I'kora cUyhorni , which attacks 
'it in much the same way it attacks the silk caterpillars. 

A closely related family Anthomyiidor, which has much 
the same chaiactere ae the Tachin\dve y contains the important fly 
Amthomyia pet bu tua reu eie, which is. parasitic upon the eggs of 
the migrutory locust Aviidium peregrinum . 

Family MnsciiLE (Hou&e Fi.ikh). 

The arista is feathered, and by this they can be distinguished 
from the Tuchnid flies, which they otherwise resemble. This 
family contains many of the most abundant species on the face of 
the earth, including the house fly, blue bottles or blow flies, and 
other forms. The Inrv® live on carrion and decaying or 
escrementitious matter. 

The common house fly, JUtisca dnmesticn , runs through its 
life-history in a very short time. It lays about 15U very small 
eggs on dung or any soft damp filth ; the larvae hatch out in <a 
day or two and feed on refuse; they may be full grown in five or 
six days, and then pupating, may emerge in another week as 
perfect flies. This acoounts for their enormous and rapid increase 
when dirt and decaying matter is abundant. It has been calculated 
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that One female of the common house tty may have 25,000,000 
descendants during one season. 

The grnhs of the fly RiveLlia pniwcrv have been reported as 
seriously affecting the growth of the peach ( Prunu * peraiea) fruit 
in Chota Nagpur, whilht those of J)acuh fetrugiheite live in and 
considerably damage mangoes. 

Family Oehtiiidjs (Bot Flifh). 

This is a small family of flies, the larvas of which live in the 
bodies of vertebrates. The insects are large flies with very short 
antennsp, bearing a segmented arista ; the front of the head is 
prominent, and the posterior part of the wings is often rough, and 
with very few veins. The family is of small extent, less than 100 
species being known, yet it is of interest owing to the habits of 
its numbers. Some (GattrnpkiLv*, etc.) live in tbeir larval Blage 
in the alimentary canal; others (Hypodermo, etc.) are encysted 
in or under the skin; while others (Owtr us, etc.), occupy the 
respiratory passages. Many of them attack the domestic 
animals used by man, and some even man himself. The life- 
histories are still very incompletely known. They do not bite the 
animals they attack, but deposit the eggs upon the hair of the 
skin or the young larva*, already batched, in the eutrnnee of the 
nasal passages. The larvas always quit the bodies of their hosts 
to pujmte. 

Horses, oxen, deer, sheep, etc., are attacked by these flies. 

Series V.— Puwpaha. 

Often wingless flies or the wings are reduced in sine. The 
young are produced alive, full-grown, but have still to undergo a 
metamorphosis. 'They are found in connection with vertebrates, 
and the habit of blood-BUcking is probably common to both sexes. 

Family Hippouosciafi. 

The wings are variable : — sometimes present and large when 
the surface is waved and the nervures are thick and confined to the 
anterior and basal part ; at other times mere strips, whilst occasion- 
ally they are entirely absent. The proboscis differs fioin that of 
other flies, consisting of two hard flaps fitting close together, which 
can be opened, allowing an inner tube to be exserted from the head. 

The family includes the horse fly and sheep tick. 

Note.— The Sub-Order Aphaniptera includes the family 
Pudc'Uce or fleas, which are wingless insects havifag the body 
laterally compressed, so that the tiansveise diameter is small' and 
the vertical ’one great. It is unnecessary to do more than 'mention 
these Insects 'here. They are known to nil. 

Useful Dipt bra. 

The Order contains some insects whose' habits render them 
of the greatest use to man. Amongst' the C 'ecfdomyiidce, a fantily 
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oontahiing room* had pests, there are some species which are pre- 
daceous, feeding actively upon A phidw or Acari and even upon 
their own relatives. The larvae of th w Tabari icier are predaceous 
in habits, feeding upon other insect larva* and worma. It has been 
discoveied that some species of the Bomby'iidae are of great «ervioe, 
in thnt the> devour locust eggs, whilst one has been recorded as 
destroying the larva of Limncode*, Ah the adultR of this family 
frequent flowers it is prohahle that they are of some service as 
pollen disti ibutors. 

The AaUidct are predaceous in the winged state and devour 
numbers of other insects, attacking all species without fear. They 
probably do some harm in this way by attacking useful species, it 
being known that they will feed upon useful predaceous tiger 
beetles and dragon flies. 

Some of the larva of the Syrpfadt r are known to feed upon 
Aphidcp, whilst the family Tachivida' include almost entiielj’ 
parasitic specie* which feed within other injects, chiefly jierhap* the 
caterpillars of l#pidoptera. The Amthomyiidre , a closely-related 
family, contains the inqortant fly Amthomyia, pe*hov'(irm8i», 
which is parasitic upon the eggs of the migratory locust of India, 
and thus renders great ser\ ice to man hy checking to some extent 
the increase of this }*»Kt 

Thk Ohi>rk THYSANorncKA (Thru'S). 

These are extremely abundant minute insects, which are to be 
found in profusion in flowers. They have four very narrow fringed 
wingR and an imperfectly suctorial mouth. They are, ns far as our 
present knowledge goes, of no importance to the forester, though 
species have been reported as injurious to turmeric, the opium 
poppy, and the leaves of the tea plant. It has been said thnt 
some feed upon Aphid#, but the statement does not appear to 
be supported by sufficient evidence at present to render it of 
importance. 


XStot of Leaf Coveting on Sella 

An excellent aiticle in the Rrvue Hes Eavx et ForSts for 
December 15102, hy Professor E. Henri, of the Forest School at 
Nancy in France, brings to notice the different experiments which 
have been conducted with the object of finding out what is the 
.effect on the soil when the dead leaves, etc., are removed. In the 
forests of Europe, during autumn, the leaves fall from the trees 
and are heaped in stratified layers, together with dead branchlets, 
strips of bark and the remains of flowers and fruits, and these 
layers, before being converted into humus, are generally known 
as 44 the covering of dead vegetation.” 

This covering of dead vegetation is the only manure that 
fehe forest soils get and the removal of it, which is some times 
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cnrried out for 44 litter, " manure, etc., is extremely piejudicinl 
to poor sods ; And the more frequent the removal, and the longer 
it is practised, the worse are the results. In had soils 
annual removal of this layer causes malformation of the tree 
growth, and in some cases death of the trees : and between 20 and 
25 years, if the removal has been annual, it causes a decrease 
in growth amounting to 40 per cent., if biennial 25 per cent , 
if quadrennial 20 per cent., if sextennial 12 per cent. Natural 
legeneration become** quite impossible m poor soils, and extremely 
difficult in better hoiIh, owing to the hardening and drying up 
of the superficial layer, and to the malformation of the growth. 
The effect of the lemoval is simultaneously chemical and physical. 
Chemically it impoverishes the soils, already poor in themselves, 
by depriving them of appreciable quantities of lime, phosphoric 
acid, potash, nitrogen, etc., which would have been sufficient to 
maintain, and even improve, the forest vegetation. Physically 
it plays a prominent paitin the formation and maintenance of 
the porosity of 'the soil ; and as pointed out by numerous experi- 
ments — notably those of Wollny — the variations of temperature are 
least in a soil furnished with a covering of dead vegetation, and 
the action of such covering on the moisture of the soil is con- 
siderable. This action has often heen quoted, but until recently 
there have been no experiments by which a definite conclusion 
could be arrived at. Some persons believed intuitively in such 
a covering causing a great increase in the moisture in the soil, 
but bad no proof, and could give no statistics. Others, on the 
other hand, relied on the statistics of Dr. Ramann, and came to 
the conclusion that such covering made very little difference. 
But there is not the slightest doubt that Herr Fricke's recent 
experiments are based on very miu?h sounder principles, and 
that they firmly establish the fact that this covering is most 
effective in increasing the moisture in soils, and especially in soils 
which have been cleared of foreat vegetation. This is such a very 
important matter that it will ho as Well to give an outline of 
some of the experiments that have been made, and their results. 

Wollny stunied the question of the extent of the influence 
of this covering on the moisture of the soil, but only in localities 
outside forests; but in the forests the tops of the trees form an 
obstacle to the wind and to the heat of the sun, and therefore 
have great influence on the moisture in the soils. Wollny found 
(1) that soil with u a covering of dead vegetation" is far moister 
in summer than a bare soil of the same composition ; (2* that the 
percentage of w&ter in a soil with Buch covering increased with the 
thiokness, but not proportionately to the thickness of the 
covering ; (3) that the effect of the covering was to diminish the 
direct action of the causeB of evaporation, that the wind sad heat 
of the sun cannot exercise directly Lhetr drying influence through 
the covering, and at* the less able to exercise it as the covering 
thickens; (4; that one inch thickness of leafy covering was enough 
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to induce the evn]iorAt ion sufficiently to keep the soil in a ]ier- 
petUHl state of inoistme ; 5- t lint with lave in thicker thun this, 
lip to four inches of thickness, the percentage of water (Ioch 
not increase, all hough the evnpointion decreases, hut keeps 
approximately the Mime, bv filtration deeper into the soil; 0) 
llmt with layers exceeding 4 incites, the drainage water decreases, 
because large quantities of the water aie absorbed by the covering 
itself. Wollny mooted the question a« to whether the different 
effects of the coveiing on the moisture of the soil and drainage 
water vveie manifested in the same way in the forest, hut iib his 
experiments weie mode in areas of about two square yaids, stocked 
with spruce of five yeurs old. they could hardly be accepted ns 
proper tests, hut lie found that, whereas the soils in previous 
feats gave 4 to 0 per cent of water, in the soil stocked with spruce 
without covering it amounted to 1 4 37 percent, and with covering 
to 15 ."7 per cent.— an insignificant difference of 1 per cent. — and 
this slight difference he attributed to the more vigorous 
vegetation in the covered soil, as the trees Lnd more humidity 
which they absorb, and more nutritive matter in the decomposing 
vegetable covering. 

Dr. Jiamanu, Professor of the Forest Academy at Eheiswalde, 
and Herr Sclunidt, Inspector of Forests at Memingen, made 
analyses of forest soils taken from the middle of the forests, and 
they both came to the conclusion that the covering made a 
difference of scarcely 1 per cent, of water ; and it is due to the«e 
analyses that this opinion haR become to a great extent the 
accepted one. 

Herr Fricke, however, has recently pointed out that all 
expei iments hitherto have been leased upon the proportionate 
weight of the soil, and that this is by no means the pioper 
method of compitation by which to form a true idea of the 
percentage of water such as it exists m nature ; that we do not 
want to know how much water there is in a given weight of soil, 
whose elements, consisting of pine needles, humus, vegetable 
mould, sand, pebbles, etc., have such different densities, hut 
what quantity exists in a given space, taking into acoount their 
natural faculty of absorption ; in oth»r words, that the factor must 
not lx* computed by the weight hut. hy the volume. This, of 
comae, is a far moio rational way of tnating (he subject tliau 
that of Dr. Iiiimann and Herr Schmidt, and the results of 
his experiment are very different. 

On a sandy soil he took two sample areas, one with its vegetable 
covering, the other laid bare, in each of the following four types 
of fore* t : (1) old high forest 110 years old, trunks tall and straight* 
60—70 feet high, but of medium girth ; ( 2 ) pole forest, 50 years old, 
trunks 40 feet high, dense ; 13) thicket, or sapling forest, 15 year* 
old, fairly densr ; and (4 • a clean felled coupe. The. experiment? 
were conducted for 120 days, from April 1Mb to August 171b, 
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during which 94 days (sis? 104) were Without rain and 16 days 
with rain, the weather being exceptionally hot and dry, and the 
results of evaporation were as follows : High forest with leaf 
covering 35 per cent., bare 41 per cent.; pole forest with covering 
40 per cent , bare 47 per cent.; thicket with covering 39 per cent., 
bare 60 per cent.; clear felling with covering 67 per cent., bare 102 
per cent. This shows that in the clear railing, when the leaf 
covering was removed, the evaporation was greater than the rainfall ; 
but when the covering was not removed it was only two-thirds 
of the rainfall, that the effect of forest growth on evaporation is 
greater as the forest is older, but that, on the other hand, the 
removal of the vegetable covering has less effect as the forest is 
older. 

He continued bis experiments, and found that in winter 
the moisture in the plots deprived of this covering :s nearly 20 
per cent, less than that of these with covering. He conducted 
his experiments only to a depth of 1 6 inches for two reasons ; 
firstly, because below that depth it becomes very difficult to 
determine the volume of the soil ; and secondly, because he found 
that trees obtain their nourishment almost entirely within that 
limit. Thus be discovered that 70 to 80 per cent, of the root 
system of an old pine in poor alluvial soil was to be found within 
1 2 inches of the surface. It is further pointed o&t that these 
differences are most accentuated in hot climates. 

, A. W. L. 


II -CORRESPONDENCE. 


Our Neglected OommeroUl Bide. 

Admit TE bLY a very large proportion of the area in the charge of 
the Indian Forest Department is now, through the reckless 
plunder of past years, in such a condition that revenue therefrom 
must be expected, not from timber, but from the exploitation of 
the various kinds of 4i minor ” forest products. The forests have 
been depleted and the stock of timber has sunk far below the 
normal. It now devolves upon the forest staff to so- protect these 
forests that the capital value be once more brought up to par. 

This of course entails considerable unproductive (immediately) 
expenditure and a lengthy period of recuperative rest, during 
which little revenue can be expected from * the extraction of 
timber. 

Now, therefore, is the time to develop the exploitation of the 
minor products. Now must the Department deal with all the 
problems and overcome the difficulties that mast arise m 
finding new markets and in fostering the growth of trade. 
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Already large profits aoorue from such products, as from 
myrabolams, lac, paper grass, etc ; but are there not many products 
in the forest little known, or that can be turned to uses not thought 
of in their connection and which remain as yet unexploited ? 

The Divisional Officer is at a disadvantage in dealing with 
such matters. He is not in touch with any large commercial 
'ientre. He may feel sure that a certain product is a useful one and 
capable of producing revenue, if known, but he does not know how 
to place it, where to obtain information ; in short, he cannot push 
his wares. He must make experiments, possibly costly, certainly 
tedious, and frequently discouragingly inconclusive, to obtain 
data as to cost, season and method of extraction and to linil the 
solution of sundry allied problems. Very probably all these 
experiments have been made before, and he could profit by the 
experience, the success and failure of others could he but readily 
lay his hands on information recorded. 

This brings me to what I have to suggest, and that is the 
establishment of a central information office, which would deal 
with all these points as well as some others which I will refer 
to further on. 

At first possibly one such office would be sufficient for the 
whole of India, and could form a branch of the Inspector 
General's office under the charge of a Deputy Conservator on 
special duty. 

As the work increases provincial offices cau be opened with 
a Deputy Conservator on special duty under tne orderB of the 
senior Conservator. 

It would be the duty of this special officer to obtain 
full information on all points connected with the trade in minor 
foie*t pioduce cf all kinds, to seek openings for developement, 
and to have the capabilities of any new product submitted to 
him thoroughly tested. Each article would be separately dealt 
with in detail, data being collected ns to the most profitable 
market prices, firms trading in it, method of extraction, of 
prep nation, of packing, cost of all operations in each locality 
where it occurs. 

The Divisional Officer's duty would be to obtain full and 
reliable data us to cost of exploitation in bis own division and 
of transport to the nearest railway station. He would supply this 
information, together with a statement of quantity available, to 
the special officer. The latter would compare the figures and 
ndviae on the subject, and if necessary undertake all outside 
arrangements, leaving the Divisional Officer merely to collect and 
delivei the produce 
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This central office would also be addressed by dealers in forest 
products, instead of, as at present, addressing the Divisional Officer 
direct for information, which he very possibly cannot give. 

Divisional Officers would thus be prevented from entering 
into relations with undesirable parties, about whom they could 
otherwise learn little, and from offering or agreeing to rates below 
the market value. 

Besides the above the proposed office could undertake the 
collation and compilation of sylvicultural data for the chief forest 
trees. Most officers have considerable knowledge as to the 
sylvicultural requirements of some one or two species of forest 
trees, but except in isolated cases, where a keen officer has placed 
his views on record, this knowledge is locked up in the brain of 
the obser/er, and not available for general information as it 
should he. 

My central office would invite the collaboration of all officers. 
In fact Conservators could insist upon officers submitting short 
articles on definite species, each one being assigned a particular 
subject to report upon. 

Similarly full record would be maintained of the many 
experiments in cultivation of exotics, etc., which are carried out 
from time to time independently by various officers, and which 
for want of proper record, accessible to all, are repeated possibly 
over and over again without reaching finality. 

This seems to be a very real need for the Department. It 
may be objected that the pages of the Indian Forester are open to, 
and form the proper repository for, such sylvicultural and 
experimental notes. This would be so if all, or at least a 
sufficient proportion, could be induced to write of their own aocord, 
but how many have done so in the past and how many will in the 
future failing some gentle pressure ? Besides which the modesty 
of many, being aware that they have no claim to authority, 
prevents their placing the results of their observations on record. 
This obstacle would disappear where the action was purely 
official, and, besides, the Conservator could watch over progress 
and insist on definite results, which would be scrutinised and 
recorded. 

The special officer would edit the various reports, and from 
time to time, when the information on each subject becnme 
complete, it could be printed in the form of a pamphlet and 
circulated. 


Mahchons. 
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Tbs Flowiriag o* SftataM polymorph. 

The last recorded flowering of the Kyathaung was, I believe, 
in 1853 ; it was expected to recur in 1883, aud for some years 
after this an annual wave of suppressed excitement passed over 
Burma. We know the effect of 11 hope deferred,** and now for 
tome years j>aet we have become so used to immunity that we 
seem to have partly lost our watchfulness. Are we sleeping on 
a powder mine ? 

It used to be handed down as a tradition that the Inspector 
General, on the first news of a general flowering of the Kya~ 
Maying, would transfer his Office Head-quarters to Burma ; that 
gazetted officers of all ranks, knowing nothing of Burma, its 
language or its customs, would be sent to this Province on 
special bamboo duty ; that coolieR by the thousand would be sent 
down from India aud a special grant of goodness knows how 
many lakhs of rupees sanctioned for the purpose of planting up 
the flowered area with teak. Tradition was probably guilty of 
gross exaggeration. 

But there is no doubt that the long^deferred flowering will 
come on us in the near future, and it will probably find us 
unprepared. The earliest intimation will be given in August, and 
by the following April it will be too late to prevent the ripened 
seed falling. The present ares of Kyathaung can be reckoned 
by hundreds, if not by thousands, of square miles, and these 8 
months (as a maximum ' do not leave us much time for delibera- 
tion as to ways aud means. To allow the long expected time of 
seeding to pass by without taking adequate measures to foster 
teak reproduction would be a national calamity. Knowing and 
recognising this you would expect that all details would have 
been already ananged, that on the touch of a button the whole 
machinery organized for coping with the difficulty would be set 
in motion, each mAn knowing what to do and how to do it. 

Is this so ? As tar as present tradition goes the earliest 
intimation of a flowering is to be wired to the Inspector General, 
Is the whole force of the Department in Burma then to sit and 
wait until the poor man has consulted with his colleagues how to 
act ? If so, may not the greater part of the 8 months* grace that 
nature allows us be lost ? Who is to decide whnt local action is 
to be, or can he, taken ? Is valuable time to be wasted at the 
critical moment discussing how to set about the work? Every 
year brings the danger nearer, and we should not allow ourselves 
to be lulled into a Bense of false security. 

The matter seems of such importance and urgency that I 
would ask you, Bir, to open your columns to a free discussion of 
it, that when the moment arrives we may find ourselves prepared. 
It is not fair to this Department that orders should be deterred 
till too late. 
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It seems to trie that in each Division special maps should be 
at once compiled showing the area of Kyatkaung ; that it should 
he decided without delay what areas (if any) should be burnt 
before the seed ripens, and what areas should be left to be treated 
later. If fire is to be employed, the method of its application 
should be laid down clearly and precisely, so that each officer can 
set to work at the earliest possible moment. If the flowering is 
delayed, the scheme might be periodically revised. In the mean- 
time experiments might be made as to the best method of plant- 
ing, whether by seed sown broadcast or dibbled in, whether by 
transplants, or by some other method Opinions on this subject 
are many and varied* If your readers with experience of Banna 
would freely express their views, the discussion could not fail 
to be both interesting and instructive. But further than this I 
would urge that a scheme be prepared and officially sanctioned 
for each division, so that no time may be wasted in applying for 
orders and sanction once the first signs of flowering are observed. 

mh March 1903. Watbon. , 

Grass for Paper Kanufaoturs. 

Mr. G. W. Thompson, writing in the Indian Forester , February 
1 903, pp. 80-8 1 , is puzzled as to the synonyms of ‘Bhabar grass.’ A 
reference to the F. Brit. Ind., VII, 129, would have put him straight. 

1 enclose further references to the literature which may be useful. 

Kew, 4M March 1 903. W. T. Thiselton-Dyeb. 

Subject Andiopogon inHolutui and Isohamum angusti- 
folium,— Indian Forester , XXIX (February, 1903),p. 80. i 

The two names are synonymous, and the correct name is 
Ischcsmum angueti folium. Cf. Kew Bulletin (1888), pp. 16?-\60 
with plate, and Watt, Diet. Econ Prod., India, IV, 526. 

Boyal Botanic Gardens, Kew ; Otto Sgapf. 

Feburary 28,1903 

Anent my letter to you about “ Grass for Paper Manufacture” 
in the Indian Forester for February last, you have got ** Kamku 
Kopiri” for what I intended to be “Karuklcu Kopiri.” My 
caligraphy was possibly not very legible. But it is just as well to 
point out the error. 

fllnce writing my last letter to you I have discovered that 
what I bad said was probably Eriophorum comoesum (local Telngu 
"Ntvnfea Kopiri "j is not that grass. It is a different species. I 
am sending a flowered pmsfed specimen bv separate post for 
i rienUfia sfc i on if possible. The Bengal .Piper Mills Company, 
Calcutta, to whom specimens of the bhabar grass and this species 
were sent, writes as follows : The two samples of grass are to 
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hand. The sample marked A ( lsohcsmum anguatifolium) is 
equal to good Nagpur grass, and that marked B (the specimen 
sent) is equal to average Sahibgunge. 

So that it seems possible that there is jet another species of 
grass likely to yield material for paper manufacture in the future, 
and this grass is plentiful in this (Vizagapatam) district. It 
may be possibly found in other localities also. 

Since the cost of sending grass to Calcutta all the way from 
Here is so excessive, will it be a difficult matter for any of the 
existing paper mills in Northern India to start a branch, say in 
Vizagapatam, or any other near East Coast port offering facilities 
for profitable business, if the District Forest Officers of the Northern 
Circar districts could guarantee a sufficient supply of grass for 
paper-making at a reasonable cost ? I think it worth the while 
of the Dietnct Forest Officers concerned to do this, since there is 
prospect of a large revenue from this source to their Districts. 

I am aleo sending nnother species of grass, which I think is 
of the genus Paspalvm. As there is so much of research going 
on at present in regard to famine foods and fodder species. I 
thought it worth while to know what this species of the Puapalum 
is. The Australian species, Paspalum dilntatum, is said to be an 
invaluable fodder grass for livestock there, as it grows plentifully 
in the droughtiest localities and affords capital fodder for cattle. 
There is yet another species of the same genius, Paspalnm 
ecrobiculatvm , which is cultivated as a cereal crop here and in 
Southern India. It will grow on the poorest soils. The specimen 
I am sending is much like it, but is not the same species. 

Narsapatam, 23rd March 1903. Geo. W. Thompson. 

[The specimens have^been submitted to Major Frain for favour of 
identification.— Hum. Ed.] 


Ill -OFFICIAL PAPERS AND INTELLIGENCE. 

Duaigi to Babul Ttms by Fomoi Btppimg. 

I ENCLOSE herewith for favour of publication in your journal 
copy of correspondence on the tomes Pappianue, a most destruct- 
ive fungus enemy of the babul, in the hope that foresters in 
either parts of India, where this tree forms groves or more or less 
extensive masses of forest, will communicate to us through your 
medium their own experiences 

Babul grows like a weed in all the black cotton soil lands of 
Berar, and the richJPurna Valley would become a huge, more or less 
pure, babul forest if thrown out of cultivation for a few yean; 
nevertheless it is chiefly in the Furna Valley that the fungus runs 
riot among the babul. 

Camp Rangkao Churni : 1 E. E. Fernandez, 

The '25th March 1903. f Conservator of Forests , Berar. 
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Circular No. XLVI of 1902-03, dated the 20th March 1903, 

from Conservator of Forests, Berar, to all Divisional Forest 

Officers, Berar. 

You have no doubt noticed the widespread and severe injury 
wrought in babul groves and plantations by a fungus, tbe Forms 
Ffipjjmuus, Bres. The damage is most conspicuous in the Loni 
and Bhongaon forests in the Akola district, where crops only a 
few years old become infected and begin to languish and die, 
while older crops, apparently in full health and vigour, suddenly 
in the course of a single year or two enter on the decline, the 
trees becoming top-sore at first and then perishing rapidly. An 
invariable characteristic is that the wood of infected trees becomes 
extraordinarily brittle, large branches, and even the main trunk, 
snapping off in an ordinary wind. As the root apparatus also 
perishes at the same time, the trees are not unfrequently blown 
down, notwithstanding that there are few Bpecies more firmly 
rooted than the babul. 

2. At my inspection of tbe Loni and Bhongaon forests in 
1902 I was struck by the intensely sickly condition of most of the 
younger crops. The fungus infection did not, of course, escape my 
uotice, but 1 attributed the unfavourable aspect of the crops 
originally to unhealtliiness due to overcrowding, and hence con- 
sidered the fungus invasion as a mere consequence, its rapid 
extension being directly favoured by the closeness of the growth 
and the resulting intimate root-contact between neighbouring 
individuals. I accordingly had the overcrowded crops in Loni 
thinned by Bai Bahadur Mansukh Rai and Mr. Martin, working 
together in consultation. Although a spirit of extreme caution 
governed the operation (no doubt because it had been recorded in 
the working-plan, and apparently accepted by the Inspector 
General of Forests, that thinnings in babul forests were harmful), 
nevertheless the beneficial effect of even this moderate opening 
out of the growth haR, after so short an interval as a single season 
of vegetation, been most marked. The young babul, whieh had 
not only absolutely ceased to develop, hut were already full of 
dead twigs, have expended their crowns to the full extent for 
which there was room and have now a comparatively healthy 
appearance. This striking result seemed to confirm the conclu- 
sion provisionally arrived at that the fungus invasion spread 
mainly, if not entirely, by way of the roots The reply, received 
to a reference made to him on the subject, from the Cryptogamic 
Botanist to the Government of India, however, lends no support 
to this conclusion, although it does not entirely put it out of 
tiourt (see attached copy of correspondence!. 

8. I would hence ask you to undertake, under your personal 
supervision, carefully conducted experiments with a view to 
ascertain sad establish beyond question the way or ways in which 
the infection spreads. If, as we may assume for a certainty, the 
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spores at the commencement of an invasion gain entrance into a 
healthy individual through a wound above ground, it is still 
possible that further infection spreads below ground by means of 
the myoelia when the roots of the original victim come in contact 
with those of its neighbours. Should such prove to be the case, 
it is obvious that the mycelia-infested roots of the felled crop will 
always remain a certain source of infection in the soil for the 
succeeding crop, if this is raised before the mycelia perish, and 
the question then aiises whether a sufficient interval of years 
should not be allowed to elapse between the felling of the one crop 
and the establishment of the other, the soil being further deliber- 
ately purified by taking off it a succession of agricultural crops, 
which would also compensate the Department for the period of 
waiting. I should be glad to be informed, as soon as possible and 
before the commencement of the operations, what you propose to 
do in your Division to promote theBe enquiries. The Fomea 
Pappianua is so great an obstacle to the prosperous growth of 
our babul forests and to the maintenance of trees until they attain 
the size of timber that a Btudy of its life-history and of the most 
effective practical method of combating it cannot be undertaken 
too early or prosecuted with too much zeal 

4. You will, at the same time, adopt without delay the plan 
recommended by the Cryptogamic Botanist (t) of having men 
constantly engaged in removing the sporophores as soon as 
they appear so as to endeavour to prevent spore formation, and (ii) 
of removing by preference in your thinning operations trees 
bearing sporophores. 

5. In order to ensure systematic enquiry and work a special 
journal will be kept in your own handwriting, in which will be 
recorded clearly and in sufficient detail as regards dates, mettiod, 
etc., all experiments and operations carried out and observations 
made. On the 1st June in each year a summary of these entiies 
for the preceding twelve months, with the necessary commentary, 
will be submitted by you to this office. 


Copy of demi-official letter, dated the 5tb March 1903, 

from the Cryptogamic Botanist to the Government of India, 
to the Conservator of Forests, Berar. 

With reference to a parcel of specimens of a fungus and the 
attacked wood of Acacia arabioa on which it waB growing, received 
through the Superintendent of Royal Botanic Garden, with your 
letter to Doctor Cunningham (retired), dated Camp, 17th January 
1903, 1 beg to say that the- fungus is Fomea Pappianue , Bros., 
described by Bresadola on the trunks of acacia (species not 
mentioned) in Somalia in 1896. I have no information regarding 
it, and I doubt if it has been since mentioned by any one. Its 
action as a destructive parasite is not remarked on by Bresadola. 
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Ah, however, it is a cloie ally of Fames (polyporus) ignarius and 
Fames /ulvus it in likely that, like them, it gains its entrance 
through wounds by air borne spores, unless you have some definite 
reason for believing that it starts underground. To the latter 
case the treatment proposed by you is likely to be efficacious, but 
in the former it will have no effect. The only course would then 
be to have men constantly engaged in removing the sporosphores 
as soon as they appear so as to endeavour to prevent spore 
formation ; at the same time to fell by preference trees bearing 
sporophores. 


Copy of letter, No. 464 (Camp), dated the 16th March 1903, from 
the Conservator of Forests, Herar, to the Cryptogamio 
Botanist to the Government of India. 

1 have the honour to acknowledge the receipt of your 
demi-official letter No. , dated the 5th current, for which and 
for the valuable information so kindly given please accept my 
warmest thanks. 

2. I had no certain ground for supposing that the pomea 
Pappianua gains entrance into its host by way of the roots. 
Having noticed that babul trees standing apart from one another 
are seldom attacked, whereas in a close plantation scarcely a 
single individual is free from the pest, I thought it likely that 
the infection spread underground owing to root-contact. And 
this belief was apparently supported by the fact that young babul 
crops that were suffering very badly before they were thinned 
last hot weather are now in « much healthier condition. I will 
now, however, as soon as I have the opportunity, explore the soil 
in infected areas and report to you the result Moreover, an 
infected area of about 40 acres, which is being felled and will he 
put under field crops for three successive years, beginning from 
the ooming rainy season, will serve as a champ d'expirience. 


V.— SHIKAR AND TRAVEL# 


JL Pud Uqki«t 

As the discovery of the remains of wild animals seems to 
be a rare thing, possibly the following instance may be of 
interest 

Several days ago some of the coolies employed on working- 
plans by me in this division brought back to camp a fair 
pair of elephant's tusks and report'd that they had found 
a large tusker lying dead in the sample area which they had 
counted out 
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From their description and as they seemed to think that the 
elephant's death was due to an accident, I thought the remains 
might be worth visiting. Accordingly 1 went to the place next 
day and observed as well as I could, considering the smell, the 
position and surroundings of the oaroase. 

It was lying at the source of a small nulla. The surrounding 
jungle was densely evergreen, consisting of trees, caneB and the 
creeping bamboo ( Dinochloa MaclelUindii.) A nearer approach 
revealed the swollen carcase of a full-grown elephant, lying on 
his back with the top of his shoulders wedged in between the 
banks of the streamlet, his legs in the air, his mouth open and 
his trunk hanging over in a down-stream direction— a disgusting 
sight. 

The streamlet in question hardly deserved the name, being 
only the commencement of a little rivulet. It was about three feet 
deep and just wide enough to keep an elephant placed on his 
back (if such a thing can be imagined) in position. The elephant 
had apparently slid on bis side down a steep bank about 10 feet 
above where he was found. 

I do not think this elephant’s death was due to his accident- 
ally falling oft the bank, getting wedged in the stream and being 
unable to extricate himself. From the appearance of the bank 
the ground hAd not given way, and the elephant appeared simply 
to have fallen on his side and slid gradually down the slope into 
the position in which he was found. 

What further makes me be of opinion that the elephant was 
in a dying condition when he fell off the slope is that the banks 
of the stream being of a soft sandy soil by struggling an elephant 
could easily extricate himself, and there appeared to be no signs 
-of any struggling having taken place. 

Perhaps this was a case of an elephant’s death being due 
to snake bite. There was a large swelling jusc above the knee of 
one hind leg, but this may have been due to putrefaction. 

The lower part of the stomach an'l part of one hind leg bad 
been eaten by a tiger, who had settled in the neighbourhood and 
was paying periodical visits to the remains, but it is improb- 
able that the tiger had anything to do with the elephant’s death. 

8hwegyjn : 1 H. W. A. Watson. 

20th March 1903. J 



A BEDVl OOD LUMBER PLANT. 


251 


VI.-EXTRACTS, NOTES AND QUERIES. 

▲ Softwood Lumbar Plaat. 

By Enos Brown. 

One of the results of the prosperity which the State of California 
is now enjoying is the revival of the lumber interests and the 
remarkable demand for export of the product of its redwood 
forests. Conditions are quite unprecedented. The redwood is 
found only in California, and in but a comparatively contracted 
area even there. From Santa Cruz county on the south to the 
Oregon line on the north it attains full development, but lower 
than Medocino county, owing to vicinity of the great market, the 
forests have been about exhausted and these localties are no 
longer considered producers A considerable acreage in Santa 
Cruz county has been recently appropriated as public domain. 
The available redwood, therefore, is now confined to about 818 miles 
of coast. The annual product in this region is about 320,000,000 
feet, and it is estimated at the present rate of consumption that 
enough standing timber exists to last for 1 50 years. 

The redwood is rarely found beyond the reach of the ocean 
fogs, its extreme limit being thirty-five miles inshore, and then 
only when some val ley- like depression prevents the entrauce of 
fog to that distance. The tree Beems to have an affinity for the 
salt sea fog, and attracts it about its lofty branches. There it 
condenses and falls to the ground in a gentle raiu. The ground 
under the redwood tree is always moiat. 

The redwood is the Sequoia eempervirene of botanists, and ii 
distinct from the Sequoia gigantea of the Sierras. The first is 
never found far from the sea, the latter always in the deolivities of 
the Sierra Nevadaa and seldom at an altitude lower than 4000 feet, 
and in a region where the rainfull is never excessive. In case they 
are much alike. The few remaining groves of the Sequoia 
gigantea are in Mariposa and Calaveras counties, California, and 
some of them are 400 feet in height and of tremendous girth. 
The timber is inferior to that of redwood, which is noted for 
endurance and strength. Its resistance to fire is no fable, but a 
sober fact. The lumber is becoming more in demand for decorative 
purposes. Its colour, a light salmon when first cut, afterwards 
turns to a deep red. When thoroughly dried there is no shrinkage, 
and it readily yields to the chisel of the carver. Piano cases made 
from the wood are said to give increased resonance to the 
instrument. Large quantities are consumed for interior finishings 
with gratifying effects. In addition to other fine qualities the 
wood takes on beautiful polish, and even the stumpaga, until 
veeeotly considered worthless, is found to possess valuable qualities. 
The roots and wopdy excrescences at the base of the ties give 
fine effects in wavy outlines, and when polished the result is a 
material much valued for decorative purposes. 
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In the Kel River redwood district, Humboldt county, there ere 

80.000 acres of timber land*, which will produce at a low estimate 

75.000 feet to the acre. In size the trees range from four to six feet 
in diameter; if below 18 inches they are left standing. Of the 
larger sices from 8,000 to 12,000 feet is produced from each tree. 

The tree illustrated was a growth of this valley and produced 

40.000 feet of merchantable lumber. 

Felling one of these enormous trees is an operation requiring 
great experience on the part of the woodsman. In the first place a 
tract is selected containing a goodly number of the proper sizes, as 
well as being advantageously located for getting the logs to the 
railroad for conveyance to the mill. The experience of the cutter 
will indicate the first and next in order to be felled. Each tree 
must lie in its own bed. 

A platform is then erected surrounding the trunk from 6 to 
8 feet Above the ground. With a saw an undercut is made 
through the trunk, not quite to the centre, and from the 
opposite side a cross cut is sawed, ending a foot or two above the 
undercut and leaving a section of solid lumber between. Tha 
u gunsight,” or the plnce where the tree is to fall, is then cakmtfF 
ted to a certainty, and the ground cleared of all projections i10at 
would prevent the great trunk from falling flat on the edfth. 
The woodsman who cannot calculate within a few feet th^Kxact 
spot where the extreme top of a tree, no matter the heigjft, wilt 
lie when down does not know his business. The rule is tMt when 
ten per cent, of a tree is “split” when felled, the chopper is 
incompetent and is discharged. When the exact plaoay where the 
tree is to fall is selected, the choppers ascend the jmtform, and 
with axes hew out au angular shaped piece having Ahe undercut 
as a base. When this cut is made the second, or crosscut, is 
wedged until the tree topples over and falls to the ground, the 
solid section of the trunk not pierced by the cuts, supporting 
the tree until the centre of gravity is passed, and then the mighty 
frame falls upon its prepared bed almost intact. 

The next operation is performed by the “ringers” and 
M peelers.” Every 12 or 14 feet, as required, a ring is cut around 
the circumference of the bArk, and afterward the peelers with 
crowbars and wedges “peel” the bark from the prostrate trunk* 
Finally all of the trees are stripped, bed surrounded with an 
immense accumulation of debris of bark and branches, which must 
be removed before the trunks can be sawed into suitable lengths 
for conveyance to the mill. The ground is cleared by fire, 
precaution being first taken to plug up the splits ” in the trank 
with clay so that the fire may' not reach the interior of the 
fcree. mA foggy day is chosen and a still one. Fire is started 

e l in a short time the track is burning with a fierce heat that 
ckly reduces the piles of bark and brush to ashes, and leaves' ato 
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unobstructed field for the removal of the timber,* which has beeh 
scarcely charred by the intense heat to which it has been 
subjected. 

The trunks as they lie are then cut into stated lengths with 
crosscut saws and then follows the arduous task of conveying these 
enormously heavy sections to the railroad. This operation is one 
of extreme difficulty, involving the transportation of the Jogs from 
the high and precipitous hillsides, and conveying them uninjured 
over long distances. 

Temporary skid ways are laid down and roads constructed. 
Chutes down which the logs pass have to be planned, and on 
these, guided by the skilful woodsmen, the unwieldy logs at last 
reach their destination. The work is laborious in the extreme, 
and is assisted by donkey engines on sleds, which are hauled to 
the top of the steep banks and into seemingly impossible 
situations. With the aid of these engines loading on cars is 
accomplished without special difficulty. Twenty-five miles of 
broad gauge track penetrate into all paits of this district, and 180 
flat cars are employed in transporting the timber and finished 
products. 

Scotia, the town where the immense manufacturing plant 
of the Pacific Lumber Company is located, is situated twenty-five 
miles from the mouth of Kel River. Schools, churches and 
dwellings are owned by the Company, as well as the land open 
which they are built. It is a community prosperous and 
contented. The pond at the millside has room for 4,000,000 
feet of logs, which are drawn upon when the rains of winter Season 
render logging impracticable. The capacity of the mill is 
175,*K)0 feet per day, exclusive of *00,000 shingles and large 
number of railroad ties . — Scientific American. 


Trumal Forsotey. 

Mr. D. E. Hutchins, the Cape Conservator of Forests, who 
read a paper before the Society in 1890 on 14 National Forestry,’’ 
has lately addressed the Transvaal Section of the South African 
Association at Johannesburg, on “ Transvaal Forestry.” 

He stated that before the war there was a yearly overage 
■of dose on half a million pounds' worth of timber Imported 
through Cape and Natal ports, and £140,000 worth through 
Delagoa Bay ; the larger part of this going through to the 
Transvaal. Half a million pounds’ worth of timber oame thorough 
Gape ports daring 1901. OMhis the greater portion wjf ##II 
wood used in house building, and most of the balance hardwood 
for sleepers. Return of timber imported into the Transvaal* 
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1897 and 1898 -1897 : Manufactured, £258,741 ; unmanufactured, 
£178,145; total, £436.886. 1898 : Manufactured, £217,447; 
unmanufactured, £130,0)3; total, £347,460. During the last 21 
years the Cape Administration had spent over a quarter of a 
million on forestry. Timber was a necessity in a civilised 
Country. Civilised man could no more do without timber than 
without air and water. It was not at all unlikely that the 
Transvaal during the next few years would require half a million 
pounds’ worth yearly of unmanufactured timber or lumber. 
Was this to be brought 60(0 or 7000 miles by sea front 
Australia or Europe ? Obviously, the Transvaal could grow much 
of its own supply at a good profit. The Transvaal forestry 
possibilities can no more be allowed to lie idle than its mines. 


The Transvaal has a forest-producing power which is many times 
that of Europe, and every month that is lost in putting this 
forest-producing power into action is a dead loss to the country. 
What is required at once is the demarcation of the forest reserves, 
that is to say, the areas which will form the future national forests 
of the country, and the setting aside of funds, say £100,000 
yearly, to afforest those reserves. After giving further details, 
the lecturer concluded as follows : — “ Forestry should be 
regarded not aB a branch of agriculture to be aspisted by a benevo- 
lent Government, but as a great public work of pressing necessity. 
We have seen how, on the most moderate computation, most 
kinds of timber can be grown at a profit of 400 per cent., and the 
piesent high price of timber reduced by two-thirds. The good 
Boils and fertility of the Transvaal are proverbial in South Africa. 
Foresters' measurements show how powerful is the vegetative 
process in the Transvaal, and how vast the wealth of its potential 
forests. The coal deposits are evidence of the rich vegetation of 
the past. And let us not forget the ennobling effect of forests, 
their fostering the jove of the beautiful in Nature. Your coal is 
grimy, your gold is in the gloomy mines, but your forests should 
be the pastime and glory of yonr people, the health and wealth 
of your children .” — Journal of the Society of Arte. 


Botiro&o&t of 1C. Tliofco 

M. Henhi has been appointed Professor of Natural Science 
at the Ecole Foresti&re at Nancy in place of M. Fliohe, who has 
retired after having tougbt Botany there for nearly 40 years. 
M. Fliohe, who is a great expert in paleontological botany, wity 
now have ample leisure to devote to that subject 
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VII.— TIMBER AND PRODUCE TRADE. 

Okurohill and Sim’i Wood Olroular. 

2nd April 1903. 

East Indian Teak '—T he deliveries for the past quarter 
amount to 2,314 loads as compared with 3,436 loads for the first 
quarter of 1902, and for March this year they have been 948 
loads against 766 loads for March, 1902. The stock remains at 
practically the same level as a month ago, having been fed in 
the meantime by small arrivals of Java wood Prices continue 
firm, though with hardly so much life as last month, and the 
position ahead remains totally unfavourable to any likelihood of 
a return to normal supplies. 

Rosewood, East India.— F or prime t large logs there is a 
fair demand, but inferior wood is of very slow sale; stocks, 
however, are quite moderate. 

Satinwood, East India. — T he stook is considerable, but for 
finely-figured logs good prices are freely paid. 

Ebony, East India.— For sizeable and really good logs there 
is a fair demand. 

PRICE CURRENT . 

Indian teak, logs, per load ... £10 3s. to £18 10s. 

„ „ planks „ ... £13 5s. to £20. 

Rosewood, per ton ... ... £8 to £11. 

Satinwood, per s.ft. ... ... 6rf. to 18d. 

Ebony, per ton ... ... £8 to £12 

XHtt&y, Hott and Diotora, liimittd. 

Wood Market Report. 

London , 1st April 1903. 

Teak — The landings in the docks in London dnring March 
consisted of 378 loads of logs and 324 loads of planks and scant- 
lings, or a total of 902 loads, as against 139 loads for the 
corresponding month of last year. The deliveries into consumption 
were 310 loads of logs and 437 loads of frihnks and scantlings— 
together 947 loads, as against 1,002 loads in March, 1902. 

The dock stocks at date analyse as follows : - 

5281 loads of logs, as against 8031 loads at the sums date laat ysu. 

2780 „ planks „ 3oi9 

«. olooks „ i, I, n 

Total 8,061 loads „ 11,(140 loads „ „ 

As shown by the above figures, the demand for teak 
continues to be checked by the increased cost, but also couthraes 
to be consistently above the imports. Consumers are now facing 
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up to rates which should tempt larger shipments, if they' could be 
made; but the shippers are genuinely unable to meet the demand, 
and as the year advances the position must become more stringent, 
seeing that no fresh timber from the forests can come to hand 
for arrival in Europe before next year. The anxiety of all 
‘concerned in the market on this side is how to buy rather than 
how to sell, and business must suffer in volume accordingly. 

Business for the quarter of the year just closed has been of a 
difficult and anxious nature. F.o.b. prices have been alarmingly 
high in most descriptions of wood goods, and with a sluggish 
consumption and a tight money market, wholesale buyers have 
been fairly intimidated and business has suffered accordingly. 
Tel, natural causes have reduced the supplies of many descriptions 
of timber at the shipping ports, notably in the case of Canada, 
.America and India, and. consumer’s ideas of prices must be 
adjusted accordingly. In respect to Baltic goods, the struggle 
between shipper and importer has been of a more even character, 
.as there is little doubt that there is not sufficient shortage in the 
produc'ion to enable the shippers to starve the market here ; and 
although the merchant on this side may overstate the sufficiency 
of stocks here to render him independent of fresh supplies, yet 
the shipper will be eventually forced to make some concession in 
price, if business is to Bow into the usual channels. 


Ifirkit SatM for Profaota. 

Tropical Agriculturist. 
1st April 19Q3. 


Cardamoms 

• M 

per 

lb. 

Is. 6 4. to Is. 9 4. 

Croton seeds 


tt 

cwt. 

1 5s. to 25s. 

Cutch ... 


tt 

t* 

25s. to 30s. 

Gum Arabic 

M. 

it 

tt 

15s. to 20s. 

Do. Kino 


ti 

t» 

75s. to 120s. 

India-rubber, Assam 



lb. 

2s. to 3s. 

Do. Burma 


it 

tt 

2s. to 3s. 

Myrabolams, Madias 


ti 

cwt. 

5s. to 6s. 

Do. Bombay 


»« 

It 

4s. to 7s. 64. 

l)o. Jubbu$ore 


if 

tt 

4s to 5s 6 4. 

Do. Bengal 

M. 


tt 

8s. 64. to 5s. 

Nus Vomica 

M. 

tt 

t» 

7s. to 10s. 

Oil. Lemon-grass ... 

... 

ti 

lb. 

5d. to 5±c L 

Qrchella weed, Ceylon 


t? 

cwt. 

10s. to 12s 64. 

Sandalwood, logs ... 


it 

•ton 

415 to 430. 

Do. chips ... 

• •• 

ft 

, tt 

44 to 49. 

Sapanwood 

•S« 

ft 

it 

44 10s. to 45 15s. 

Seedlac 


ft 

tt 

l)7s.*64. to 120s. 

Tamarinds, Calcutta 


ft 

cut. 

8s. to 10s. 

Do. Madras .« 


it 

.0 

4s. 64. to jfe , 
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Motto* to Sttfeseiitoo. 

• 

The Indian Forester Committee of Management mentioned in the 
issue of May last 'No. 5) has now been formed. It consists of 
Messrs. Munson (Burma', McIntosh (Debra Dun School Staff and 
Madras), and Stebbing (India), with Mr. Stebhing as Honorary 
Editor. Until the return from leave of Mr. McIntosh another 
officer of the Dehra Dan Staff is acting for him. 

The Committee intend to consider fully the present position 
of the Magasine, and will publish the decisions and proposale 
arrived at with a view to making the Indian Forester interesting 
and worthy of the Department it represents. 

In the meantime they would ask Members of the Service and 
others interested in the Magazine to endeavour to contribute 
articles with greater regularity. It is well known that vast stores 
of valuable iulermation are month by month and year by year 
accumulated in notes, letters, and reports which never gel beyond 
the offioeB of the Division, Circle or Local Administration, and yet, 
much of the material contained in them would be of great interest 
to officers working in other parts of the edwntry. Again, men fcerving 
in the north of India know little of what^heir pother officers are 
doing in the south, or in Burma, and nothing of the conditions 
under which their work is performed. Notes on these and cogitate 
subjects would be of great interest and, whififc serving to bring 
the Members of the Service more in touch with ouc another, would 
raise the statue of the Indian Forester and make it a Woithy 
exponent of the w6*k and thoughts of the great Scientific Depart* 
w»ent it re preeen ts. The Committee of Management treat that' 
their endeavour* 4n thffc respect will sememe the loyal s up po rt of 
tf* Subscribers to the Marine. w 

AU oontsfbntions Bhortjd in fntymo be addressed* to the 
Honorary Editor, fi. P. Stebuiag, Indian Museum, Calcutta- 
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Tht Amuioaii Buim of Forotry, 

The American Bureau of Forestry came into existence a little 
over a year ago, and its first year's Work is treated of in a Report 
published by its Chief. In this paper • we propose to glance at the 
year’s work ana to show what the objects of the Bureau are. We 
may premise by saying that the Bureau is under the Agricultural 
Minister, and that it has charge of the scientific and technical 
work of the Government. Jt consists of a Chief called the Forester, 
under whom are a number of specialists who study the numerous 
important technical questions which, if a good and successful 
fereBt management is to be ensured, require to be uoiked out. 

Amongst the scientific problems which call for the servlets 
of specialists may be mentioned the following : — The careful study 
of the various forests with a view to the preparation of working 
plans, the study of commercial trees and minor products, fires and 
grazing, chemical questions, planting, forest entomology, etc. One 
and all of these subjects are in America studied on the spot by 
men who devote their whole time and energies to Die particular 
branches they have made their own. To facilitate the reBenich 
work the Bureau has certain small hut important Reserves under 
its management where experimental work is being constantly 
carried on. 

It can scarcely be doubted, I think, that this is the way to 
ensure the best results being obtained— hot h monetary and 
otherwise — from the forests of a country. Enquiries so carried 
out and recommendations made, based on the broad views formed 
by men with a knowledge of the requirements of the country 
as a whole and not upon an acquni nance with small local areas 
only, are likely to prove much more satisfactory than the 
unavoidably narrower ideas of the local officer in charge who 
naturally works for his own forest With but little idea as to wbat 
may be being done in the same direction, with a better chance 
of success, elsewhere. 

The work of a coterie of specialists has been found to be a 
great success from a commercial point of view, as the cost of up- 
keep of such an establishment is soon rejiaid by the greater reve- 
nue which their researches and recommendations enable the local 
officers to obtain from the forests under their charge. 

During its first year as a Bureau, what was known in 
America formerly as the Division of Forestry has rapidly assumed 
the character and functions of its new position. With the in- 
creased capacity to do its work, the Bureau has gained in stability 
agd -effectiveness, and in the character and value of its results. 
While, owing to the lack of American foresters, it yet falls below a 

•This article is baaed on an excellent summary of the Forester's (the 
Chief of the Bureau) Report in our contemporary 1 Foreatry end Irrigation’ 
—Ho*. Ed. 
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high standard of equipment in trained men, a larger proportion 
of educated foresters than ever before was engaged in it£ work, 
both in the office and in the field during the year. The organisa- 
tion of work made possible by the change from a Division to a 
bureau has been of capital value throughout the year. 

The progress of public interest in forestry daring the year 
fur more than k*p* pace with the growth of the bureau. The 
demands for advice and assistance increase from month to month t 
and continue to outstrip more and more the ability of the Bureau 
to meet them. The time for the general introduction of practical 
forestry in the United States has evidently arrived, and the diffi- 
culty experienced is to meet all the calls now made upon it. The 
inability of the Bureau of Forestry to meet this demand because 
of inadequate resoiii ces is thus the most serious bar to the .protec- 
tion And perpetuation of our forests. With, however, the rapid 
extension of professional education in forestry, the need of the 
Bureau for tiained foresters can, it is hoped, next year be met 
more nearly than ever before Iu view of the increasingly rapid 
destruction of the forests, it is most fortunate that the imperative 
demand for assistance in checking the loss is paralleled by ^e 
op|>ortunity to supply the demand. A money grant is reguipgd 
lor the work. 

» 

Division of Forest Management. , 

Prim ft land *. — Of course private forests are numerous^ Ml 
of great value in the United States, and the demands for aseistawqe 
id introducing practical forestry on these private lands increased 
during the past year almost as much as during the three preced- 
ing years. These applications have now reached a total of 
4,709,120 acres, under an arrangement by which the o w n er s pay 
all expenses of the field work except the salaries of members of 
the Bureau. 

The total area of private forests under conservative manage- 
ment, however, reached only the comparatively insignificant Mai 
of 372,468 acres, or 7*9 per cent of the total applications. The 
Bureau has thus been obliged, owing to lack of linen and money, 
to neglect dr defer over 90 per cent of its opportunities to intro- 
duce practical forestry on private lands. 

As the greater bulk of the forests iu the United Starts are in 
private ownership, it follows that forest pro t ect ion by ihe Gov- 
ernment, while absolutely of vast importance *■ iMattwly 
insignificant when compared with the notion Of the lumbermen 
and olbir private owners. In the ligbtfdf these forts, ttp iwdii- 
ffttoef the Bateau to respond to more than fi per osWOMm 
mM* ^ advice in applying the prifcdpfes which it ooftiWK 
sdrtrtfct to be the most dangerous of all cbeefa.W ifife 
pnogrenof forestry. 
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Field work on seven large forest tracts was completed during 
the year, and preliminary examinations were made of 1,620,000 
‘acres* The amount paid by the owners for the preparation by 
the Bnreau of working plans for their forests was 813,625. 

PMio lands.— The preparation of working plana for conser- 
vative working in the public forest reserves has, at the request 
•of the Secretary of the Interior, continued throughout the year. 
The total area of these reserves on September 1, 1902, was 
58,850,925 acres. Field work was carried on during the past 
year in five reserves. In addition to field work and the computa- 
• tlon of results in the office, the force of the Bureau was drawn 
upon to supply the entire number of trained foresters required 
for the management of the national forest reserves. 

During the year a request waa made by the Pecrei ary of War 
for working plans for eight military wood and timber leservations, 
with a total area of 1 17,468 acres. Among these is the military 
reservation at West Point, upon which field work will be begun 
without delay. 

Field work wus completed on townships 5, 6, Hnd 41 of the 
Adirondack Forest Reserve, by the use of an appropriation of 
86,500 made by the New York Legislature to cover the field 
expenses of the Burenu of Forestry. 

Fors*t measurement *. — The force employed in computing 
field results was thoroughly organised. It completed during the 
year computations of 16,678 acres, and measurements of the rate 
‘of growth of 10,786 trees, cf 25 species, in 16 States. 

Division of Forest Investigation. 

Commercial tress.— Measurements aud sylvicultural facts 
were gathered for 20 species in various parts of the country. 
Studies of hardwood 6prout lauds were carried on in Massachusetts 
and other parts of New England, and promise valuable results. 
A special investigation of the Big Trees of California was begun, 
and is still in progress, and a preliminary study of the swamp 
forests of eastern Missouri and Arkansas was undertaken. 

8tudies of Norik American Forests.— The forests of 
Nebraska were made the subject of an elaborate report, and 
at the request of the Michigan Forest Commission an 
investigation of lands in the southern peninsula of Michigan 
was made, with special reference to the proper management of 
the Michigan Forest Reserve. Special studies of forest conditions 
were pushed forward in Kentucky, Ohio, and Texas, and of the 
distribution of forests in certain portions of New Mexico, Ariaona, 
South Dakota, Wyoming, Montana, and California. In Cali- 
fornia the study of the relation of forest cover to the flow of 
streams was continued, and the results will shortly be ready for 
publication. In co-operation with the U. S. Geological Survey, 
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the dimly of the Sierra Forest Reserve was completed. In 
Vermont a co-operative study of the forest resources and conditions 
of the State was completed, and in Maryland the mappiog of the 
forests by counties, beguu in 1890, was continued. Attention 
was given, both in the office and in the field, to the region of the 
proposed Appalachian Forest Reserve. 

Fires and grating. —Investigations of the effect of grazing 
on the forest were conducted in Washington, Oregon, Wyoming, 
New Mexico, Utah, and California. The stady of forest fires 
was conducted in twelve States, and the preparation of a report 
upon this subject is in hand. 

Ckein icfd investigation ^.— Special attention has been given 
during the year by the Bureau specialist to the chemical investi- 
gation of tan extracts from nntive woods and barks, and of gums 
from the Philippine Islands. The study of pulp woods, with 
special reference to the qualifications of untried species, has been 
carried forward. The great commercial value of these investiga- 
tions needs no dilating upon here. 

Turpentine orch'nding.— The investigation conducted by 
the Bureau into the methods of producing naval stores in the 
bouth-EaHtern United States has resulted in the development of 
a metboi which it is believed will radically affect the whole 
industry. A report is in preparation describing its actual oper- 
ation. 

Forest entomology — A commencement has been made in 
the investigation of insect damage to the forests with the direct 
purpose of devising remedies. The vast importance of the 
subject makes the continuance of this woik imperative, and the 
work is being pursued with energy by a specialist. 

Various studies.— Investigations of the lumber industry of 
the State of New York and the Maple sugar industry of the 
United States were completed, and a study of the osier willow 
industry was begun* 

A careful investigation of the Euoalypts and Acacias culti- 
vated in the United States was completed, and bulletins were 
prepared for each. 

conservation and supplies.— In co-operation fitb the 
Bureau of Plant Industry, .great progress was made during the 
year in arousing the interest of mining and railroad in 

the preservation of timbers and in the tournee of timber supply. 
The practical assistance of many rai I rands toward the establishment 
of conservative forestry was begun, and the wmfo *baws pojuffr 
cuow ptomfo*. 

Forest etikibil —A foteat exhibit W*fe prepared and installed 
at the Patt-Ataetfean Exposition, at Buffalo, and fctar tmnsfem 
to Charleston, 1 H 0. 
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Thee Planting. 

Plnntina plant —The co-operation of the Bureau of Forestry 
with the owners of timber Sand is paralleled by its co-operation 
with the owners of treeless areas who wish to plant Up to June 
AG. 1902. there were received 262 applications for assistance, in 
response to 224 of which planting plans were prepared. In the 
course of the work 197,439 acres of land were examined. The 
area to be planted unHer plans already prepared is 6,474 acres. 
These plans cover 29 States and territories and 172 different 
localities. 

Planted woodland s. — In order to use the information already 
at hand from previous planting, Careful studies of 20 large planta- 
tions, 8 in the Middle West And 12 in the East, were carried on 
'during the year. A similar study is now under way to iind trees 
adapted for the south-western plains. 

Forest extension . — Studies of the natural extension of forests 
were continued during the year. A careful forest survey of a 
large part of Nebraska w as completed, and resulted not only in 
arousing great interest throughout that State, but in the creation 
of two forest reset ves for tree planting, a most valuable contribu- 
tion to the forest policy of the United States. 

Reserve planting — Preparations for planting considerable 
.areas in the two reserves in Nebraska wete made during tbe latter 
part of the fiscal year. 

Sand dunes . — Investigations with a view to preventing 
damage from drifting sand dunes were begun during the year, 
both on the Atlantic and Pacific coasts, and promise results of 
great val.ue, especially along the Columbia River. 

Office Wokk. 

The office work of the Bureau has continued to increase 
steadily in efficiency throughout the year. 

3 he collection of forest literature from the Department 
library was transferred to the library of the Bureau, which now 
contains 1,120 bound volumes, 1,900 pamphlets, and numerous 
periodical publications. 

Eight new publications and ten reprints were printed during 
the year with a total number of 77,200 and 127,600 copies res- 
pectively. 

The photographic ool lection was largely increased, and fs 
.mew serving as the.sonroe from which nearly all forest illustra- 
tions are derived; In this ecipeotien a photographic laboratory 
has been prepared at the quarters of the Bureau, and was (Marly 
-ready for occupancy at the oM 

Although American fbsctay is in its infancy, tbe stave sum- 
mary of the Bureaus report for the first year of its existence shows 
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that the Forest authorities have thoroughly realised the position of 
affairs, and, headed by their President, himself an enthusiastic 
advocate of a broad and liberal forest policy and the prompt forma- 
tion of large reserves as his recent speeches in Congress bear ample 
witness to, they are undoubtedly on the straight road which leads 
to success. 

That they should thus hare grasped so accurately the true 
lines upon which a broad and enlightened forest policy should be 
based is doubtless in part due to the great power the nation 
possesses of going unerringly to the root of a question and seizing 
and applying only the best of the methods practised by other 
countries to their own ends. Nevertheless we feel that to the for* 
tunate {tossession of. and moral support given by. such a President as 
Koosevelt at this juncture the American Forest Department doubt- 
less owe much of their present enlightened methods of dealing 
with the subject. An ardent sportsmHn and a deep and true lover 
of nature, President Koosevelt has roamed about the vast forests him- 
self, and seen for himself the great neceseity of their preservation 
and restoration to something of their prestine greatness. It Was 
at once grasped that to carry out such a work satisfactorily, and to 
ensure a continuity iu the careful study of each of its individual 
scientific and commercial aspects the services of specialists in each 
6f these were necessary, and the securing of such and their ooDeo- 
tion together into one Bureau, after the manner of the gfeat 
European Forest States, followed in the natural Sequence of events. 

We trust to give in our next issue * Notes from an American 
Forest Reserve,' in which the local Forest Officer gives his opinion 
on the ?ati*fnctory position of affairs, and tells us about his side 
of the work. 


Damaga to tuk by drought ia tho Pa&ofe Kahili of 
tha Bombay Froaidiaoy. 

A good deal haB already been written with regard to damage 
done to forests by drought during the famine year of lSW-lBOO. 
I however venture to add some further remarks regarding the 
damage done to teak in this division, hoping it may internet some 
foresters who have to deal with forests under similar circumstances. 

The Panoh Mahals are situated on the extreme forthern 
l*mit of tleak growth in western India, and consequently lines of 
large dimensions are not found. The soil varies from sandy bam 
to black soil. The country is generally speaking fiat, except in 
the extreme north whore small hills occur, caused by outcrops of 
granite, gagufs and small quantities of slaty schists. The depth of 
the Coil vanes from 1 to 5 feet, after which rock or hard mufnrm is 
found. The rainfall is about 40 inches ami the altitude tth %, 

The forsake consist of neatly put# least and teak miqpd with 
various other special, which used net bn spec l ianas I calf. propose 
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to speak of teak. It mil be sufficient to state that nearly every 
forest contains at least 40 per cent of teak. 

Of the standing tenk in these forests an average of 45 jier cent 
of the treeB have been either killed outright or so much damaged 
that they will never improve. In some forests the drought hns 
killed 00 per cent of the trees and over, while others have suffered 
less, but there is hardly an acre untouched. 

When walking through these jungles the first point which 
strikes one is that trees of approximately the same age and size, 
standing within a few yards of each other, often give absolutely 
different results ; one being completely dry and the other quite 
flourishing and untouched by drought. In other places you 
find patches of living trees covering an area of, sny, 100 yards 
Square and surrounded hy dead trees, the surface Boil being to 
all appearances similar and on the same level. 

Where trees were found green, I put it down to a local 
depression of the subsoil. It however being unlikely that the 
|e\el of the subsoil would vary from yarl to ynrd, this would not 
hold good for trees standing side by side. The only way left to 
determine the cause was to dig up a number of trees in different 
forests, standing on different soils. This uns done, taking when- 
ever possible nn entirely dead tree standing close to a living one, 
so as to compare the depth of soil and their ies|»eetive root systems. 
As nn example a few ot the measurements of the sample trees nre 
given belou : — 


& 

1 

k 

6 

ts 

5 

Height. 

Depth 
of soil to 
rock or 
murrum 

Kkmarkr 



Ft 

In. 

Ft. 

Ft. 


] 

ItlTTg '■?'/ 

20 

0 

20 

3 

Stem dry, roots green. 

« 


27 

9 

3- 

3 

Quite green. 

3 

Do 

35 

9 

27 

24 

Stem Italf green, crown 


Do 





dry. 

4 

28 


SI 

2$ 

Entirely dry, both stem 







and root. 

*5 

Do 

25 

7 

30 

24 

Ditto, 

Ki 

Do 

San d y 

So 

16 

m 

40 

40 

a 

3 

Quite green, 
lntto. 


loam. 






f 

Ditto 


b 

35 

2 

Quite dry, both stem and 
toot. 

Ditto. 

9 

Ditto 

'.9 

7 

46 

2* 

ft 

« 

• 

« 

« 

* 



The ground below tlie depth given above was found to lie 
eilher rock or hard murrum, It will he seen the soil does 
not vary in depth more then 6 inches except in No. 9. 


• Illustrations of the root systems of these two are given. 
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Now a variation of 6 inches oould hardly acoonnt for a tree 
being completely dry or green, so the cause had to be looked for 
elsewhere One had not fur to search, for, firstly, those trees which 
were found green had central or tap roots going down to the hard 
layer, and, secondly, their large spreading roots were generally 
speaking found to be sloping downwards in the subsoil and to be 
more vigorous. On the other band, the dry trees were found to 
have practically no taproots and their spreading roots were lying 



Fig. 1 Roots of a Green Tree. 


only a few inches below the surface. The two illustrations,* one 
of the roots of a green tree (Fig. 1 ), and the other of a completely 
diy tree (Fig. 2), are fairly typical examples, and will better explain 
the condition of the root systems, though the roots of the green 
tree Rhown do not slope downwards as much as some of the other 
sample trees dug up. 



Fig. 2 Roots of a Dry Tree. 

8o severe has been the damage that it has been deemed 
necessary to suspend the proper working plans f and introduce 
temporary plans for cutting out the dead ana half dead teak and 
other species. Luckily there is An excellent demand for feed and 
rafters, so that the work can be carried on rapidly, add will 
probably be completed by the end of 1905. Had the demand 


* The illiistratioiu are from drawings made from photographs seat by the 
-Boa. Et>. ' 


t We f beiiaVe we are correct in stating that this had to be doaetnthe 
Bawd $epk’ Ernests of the Central Provinces in. 1901 far ahnilar m ea n s. It 
would be Interesting to hear whether any examination of the root system* 
was made in that locality. Perhaps the Divisional Officer would mndly 
lot us know in them columna— Box. Bn. 
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been poor, most of thin wood would have been destroyed by fires, 
which are extiemely bard to keep out of these very inflauunaole 
jungles. 

For the purpose of finding out the cause of death, the sample 
trees taken were of the Uo extremes, i. r., quite green or entirely 
dry. The reader might therefore be wrongly lead to believe that 
All damaged trees were lost to the forest; the entnely dry ones 
are gone, hut there is a redeeming point in the situation, and that 
is that of the greater percentage of the damaged trees though the 
stems are dry the roots generally speaking are green or partly so, so 
that, the forests being worked on a coppice system, the regenera- 
tion is secured, always provided the young shoots are not 
killed by file. 


Tha Xaeeot World la cutlaliu Fonat and how to Study it. 

By E. P. SrbBiiiNG, F. L. S, F. E S. 

(Contimud from p. 238J. 

Part VIII. 

The ( >kdkk HEM1PTERA on RHYNCHOTA. 

The Hemiptfro or Bugs are perhaps better known as Rhyn- 
ehota. They are insects whose mouth pails consist of a proboscis 
or beak (usually concealed by being bent under the body) which 
lias the appeal ence of a transversely -join ted rod or sheath in which 
are enclosed long slender processes like horse-hair, which are used 
ior piercing plant substances. The possession of this form of 
mouth part^ renders it easy to distinguish the insects of 
this order. The Lice which belong here have not this jointed 
beak ; these will be referred to later on. hemipUra are without 
exception sucking insects, and the mouth paits of the individual 
are of one form throughout life, there being no pupal stage in the 
order. The thorax is always very distinct and often large, both the 
meso and meta-thorax heing well develojied arid the scutellum of 
ihe former is frequently very large, at times covering the entire 
dorsal surface of the body. The wings are usually four in number. 
The upper half of the upper wing is in some cases horny, 
the wings then shutting flat on the back; or they may be 
membranous and fold on the back in a roof-shaped manner. The 
young resembles the adult in general form ; the wings are deve- 
loped outside the body hy growth at the different moults. 

There is often an ovipositor in the female About 18,000 
species have been described, and there is probably no order of 
insects which is so directly connected with the welfare of the 
human race os the Hemiptem ; it is probable that if anything were 
to exterminte the enemies of the Rhvnchota man himself would be 
starved off the face of the earth in a few months. Their operations 
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escape observation to a large extent, as they merely make pricks 
in the food plant and then suck away its sap without in many 
cases leaving any very evident marks of their former presence. 
Tiius nothing heing observable, injuries really due to Hemiptera 
often attributed to other causes. 

For our purpose we will divide the order into two sub-orders. 
Heteroptem or true Bugs and the Homopiera , which include the 
scale insects, cicadas, blights, &c. 

Sub-order Hkteropteha. 

Front of head does not touch the coxae (hips). The anterior 
wings are mote horny than the posterior pair and fold flat on the 
back, their apical poitions usually more membranous than the 
bases, which are horny. The lower portion of the right wing 
overlaps the left at tip. 

Family Pen r a tom id a e. 

This is the largest family of the Heteroptem , including some 
4,000 species The insects can he recognised by the large scutellum 
which is at least half as long as the abdomen and often covers the 
whole of the after part of the body and wings. An ten nee are 
often five-jointed and the proboscis sheath is four-jointed. Their 
ocelli are two in number, And thence there is an appendage to each 
tarsal claw. The colouiation in these insects is ofteu very vivid. 
This family contains a number of pests and one or two useful pre- 
dacious insects. 

An insect named Ochrophara montana has proved a serious 
pest to bamboo seed. The following is known about its life 
history:— It feeds in both larval and adult stages upon the de- 
veloping seed of the bamboo, Pendrocnlamus strictuB. In* 1200 
it appeared in the Central Provinces in enormous numbers in the 
middle of January, and fed voraciously upon the ripening seed 
until the middle of March, and then disappeared, having probably 
laid its eggs somewhere first. Nothing further appears to have 
been recorded on the life-history of this pest * 

Oanthecona furoeltata Wolff is a small active yellowish bug 
which is said to destroy tusser silk worms. It probably also 
feeds upon noxious defoliating caterpillars. 

Family Corrida:. 

The members of this family are readily recognised by the 
following characters The scutellum is smaller than in the last 
and does not reach to the middle of the body ; the proboscis sheath 
is four-jointed and ocelli are present; antenna are generally 
elongate and four-jointed, and are inserted on the upper parts oi 
the sides of the head. The femora of the legs are not knobbed at 
the tip. 

* VHe Departmental Notes on Insects that affect Forestry, No. 1, p. 12S. 

Id. y. m 
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These insects ere rarely of brilliant colours. 

The family includes a very destructive species in India known 
in the Rice-sapper. An insect known as Veratopaehy* variabiLiw 
feeds upon the jliand ( Proaopii spicigera) in the Punjab nud 
has the following life-history : — The bugs commence feeding in 
February, having hibernated through the cold weather months 
as half grown larva, becoming full grown in March. They then 
pfcir and eggs are laid. The next generation takes about ten 
weeks to pass through— two weeks being spent &h a wingless 
larva, two with rudimentary wingA and three whilst their rudi- 
mentary wings aie becoming fully developed. The number of 
summer generati >ns has not yet been ascertained. The insect 
finally hibernates at the beginning of November The eggs when 
first laid are of a trilliant green colour, which soon turns to reddish 
brown. The insect itself is green and ted in colour. It appears 
to confine its attacks to one-year old coppice shoots. 

Family Lvgaridje. 

The characters of the members of this familv are the same as 
those of the Cortidat , the insects only differing in the insertion of 
the antenna* ; the upper surface or face of the insect is not flat but 
is transversely convex, so that when seen in profile the antenna 
appear to be inserted well down upon the sides of the head The 
family contains some injurious insects. Most of the known Indian 
species are reddish in colour such, e. a </,, as the red cotton bug and 
other plant-feeding forms. 

Family Reduviidjs. 

These insects are easily recognisable by their freely moveable 
elongate head and by the short curved proboscis which does not 
extend on to the breast. They can at times inflict a wound with 
their proboscis. The eyes are placed much in front of the thorax 
and the ocelli when present are behind the ootnpound eyes. The 
insects are only of imi>ortanoe owing to their predaceous habits. 
They feed u|ion other insects and probably destroy large numbers 
of injurious forms. Some members of the faintly live nnder bark and 
feed upon wood and bark-boring beetles. A species has been found 
engaged in this manner under spruce bark in N.-W. Himalayas. 

Family Ga^sida. 

These are moderate-sized or small bugs of delicate consistence. 
They have no ocelli present. The elytra and wings are usually 
large in proportion to the body. Antennw ire four-jointed, the 
second joiut being usually very long and the terminal two mere 
slender than the others. There is no groove on the nndf emfece 
for the proboscis to fit into. .The scutellum is exposed and 
moderately large. Tarsi three-jointed. The female has an ovipo- 
sitor which she can put out and draw iu at will. The femity is a 
large one, the insects being delicately coloured and never ttstnllfa. 
They frequent plsuts of all kinds and many of them skip bp the 
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Rid of their wings with great agility in the nutwhine. The mujor- 
ity suck the juices of plants, but some ace known to prey upon other 
insects. 

The best known Indian genus is NHopjlis to which the 
“mosquito blight" of tea belongs. These insects possess a kr.obbod 
spine projecting straight up troni the 'culellum. The egg is 
placed by the bug in the stems of the tea plant, but attached to 
one end of the egg are two long slender threads which project 
externally. The insects on hatching out suck up the juices of the 
plant. 

Disphi rictus humeral is Wlk. is a small insect which has 
been reported as attacking cinchona in Sikkim Little seems to 
be at present known about it 

iVow— Tie various bugs which live in water, known as 
Ciyptucrrata, belong to this sub-order. They are provided with 
swimming legs. 

Sub-Okdek Homofteha. 

The front of the head is much indexed so as to be in contact 
with the coxsB. The anterior wings are of the same consistency 
throughout ard do not overlap at the tips. This sub-order is 
divided into three series according to the number of tarsal joints 
present on the feet of the insects —the Tiimera having three, 
Vimera two and Monomer a one tarsal joint respectively. 

Series Thimera. 

Tarsi usually three jointed. 


Family Cicadida (Cicadas). 


These insects are as far as in at present known seen above 
ground only in the perfect condition, spending the earlief farval 
stages in the ground upon roots. They can bn recogafsed fcy 
having a head with three ocelli placed triangularly ujjpu the 
sum in it between the compound eyes ; the antennse consfat el n 
short basal joint surmounted by a hair-like process divided into 
about five segments. The front femora an mon or Jess thfckenod 
and are armed with teeth. 

Tfaa family consists of large insects with the fouf wings 
transparent and shining, the nervures being distinct afai dnrk- 
ooknmdr The insects are sometimes brightly coloured, bfacft and 
yellow being the predominant tints. The body is bnmd end 
robust They are mostly tropical insects. 

The cicadas produce the curious whitting sound wbfafc fa so 
ohanuterfatfa of the lower hill forests of Min. Thu «|m£ fa 


pmdnoed by the male by means of aepecfalJy modified jttgMth 
which cha fat men at the best of the hind fags. The ijgsi m* 
hfafhythe Male in the brenches of trees ia which shimwkfai 

ssrsii 


•fifth «ia*t bu. of the hind 

UM'f^ tbo fatMk in tb. bnmobM «f tea 
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they feed upon the roots and may spend Severn! years in this stage 
•of their existence. They usually, if not always, leave the ground 
before the last moult or shedding of the last akin* this being often 
done upon the trunks of tiees, etc. After shedding this last skin 
the insects are fully developed; they then pair and lay eggs. The 
life- histories are little understood, but cisadaB appear at intervals 
in su arras rather after the manner of the appearance of the N.-W. 
locust over India. 


Family Fulgohiile. 

These insects can be best distinguished by the fact that 
the two ocelli present are placed beneath the eyes or near 
the eyes, usually in cavities of the cheeks. The antennas are 
placed beneath the eyes and are very variable in form, usually 
consisting of two joints terminated by a ver> Hue hair. The 
prothoiax is not armed with spines, etc., Hud in of normal size, 
fiioine of the insects aie very large, others quite small. The 
family includes the so-cnlled Lantern Hies, in which the front of 
the head forms a huge misshapen proboscis, which wan formerly 
believed to be luminous. Many of the species are of bright 
colouration. A number have the power of excreting large quanti- 
ties of a white floculenb wax The wax of a Chinese fulgorid was 
used to make wax candles, in which there was a large tiade before 
kerosine oil came into general use The insect known as White 
Insect Wax, Ceroplabtes ceiiferits , is an inhabitant of Centrnl 
and Southern India. It secretes little conical musses of a sweet 
white waxy substance around it, and is to he found at times fairly 
numerous upon pipal trees. These white masses are sought for 
eagerly by jungle tribes, especially children, ana eaten with relish. 
This wax was tried for candle purposes before the days of kerosine, 
as it was hoped that it would be able to rival the Chinese foim, 
but it waB found to burn with a smoky flame. 

A large typical fulgorid was plentiful on the teak in the 
South Coimbatore forests in July 190*. Its hiBtory, which is likely 
to prove interesting, requires working out. 

Family Mkmbhacida 

This family is of large extent, its members being chiefly 
tropical, and are specially abundant in America, and probably so in 
India, but little is known about them in this latter country. The 
insects are of curious form ; the prothorax is prolonged backwards 
into a hood or processes of various shapes ; the antennas are 
inserted io iront of the e.ves, and theie are two ocelli placed 
.between the eyes. The young have but little resemblance to the 
adults, the great thoracic hood being absent, while on , the back 
there is on each segment a pair oi long half-erect processes having 
fringed margins. 
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Family Cfrcohdjl 

TIi ere ore twd ocelli (occasionally absent) which are 
placed upon the vettex , the antenue are placed between the eyes, 
'Hie thorn* ib not peculiarly formed 

lhe«>e insects are the common « uckoo-spits, so-called from 
the habit of the larvae of emitting a liquid which it secretes 
in lar^e amounts in the form of hubbies which accumulate round 
the insect nni conceal it 1 he adults are known as frog-hoppers, 
their power of leaping being very great Cercopidae are common 
on the leaves of many trets in Indian forests, though at present 
\eiy little is known about them 

The eggs are laid upon the food plant, and the insect lives 
upon it in all its stages 

A large cuckoo spit m its typical froth bubble was plentiful 
on the teak in the boutL Coimbatore forests in July 1902 

l AMIl Y JaSBIDA: (ClCADKLI INjE) 

A large numbei of small or minute insects are included here 
The insects are usually of narrow paiallel form and frequently 
excessively delicate and fragile Ocelli are two in number, placed 
just on the fiont in irgin ot the head (almost in a line with the 
fiout of the e) es, or moie in the front, or on the deflesed 
forehead ) Hind tibiae tihuully with many spines The mango 
jassids of which thiee -pecies litoctiu h nxvcoepat *i*», /. 
dt/pe<li8 and 1 atUn&onu me known, Mick the juices of the 
young shoots, young leaves and flowers of the mango, at times to 
such an extent that light crops of fruit are the result 

StHILS DlMfc.UA. 

Tarsi usually two-jointed. 

FaMIIY PSYLLIDJE 

Minute insects with usually transparent wings placed m a 
roof-shaped manner over the bodv , three ocelli are present W.d the 
an ten nap are loug and thin consisting of eight to ten joint*. Very 
little is known about the Indian forms of this family. Huy are 
sometimes called springing plant lice as their habit of jumping 
distinguishes them from the Aphidce They vary remarkably in 
colour, the latter apparently depindmg upon the age of the 
individual, the food plant the climate and more partieufcriy the 
season of the year Tne insects piobably pass through {several 
generations in tbe year The young larvae differ in form Jbom the 
adult Fsylfide excrete or exude irom their bodies inattar which 
is sometimes called Loneydew ; these et editions are oftenfa lar^e 
quantities, the substance ruining down from the trees oljf to tie 
vegetation Wueath An insect named PqjUa & 9 UUata attacks and 
Quango shoots, whilst another, Phiwptmn isu tikkia hiih, 
forma galls upon tbe Quruga pmtuHa aid a third fair open 
/kosj^fws mmmimtyh** 
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Family. — Aphids (Hue hth). 

A large family of mi mite insects which re fati^lnety 
injurious to vegetation, and are Mcely to be found very destrnotive 
in Indian forests w hen more is known about them. As usually met 
with they are destitute of wings, though many species have two 
pairs of transparent wings, which have a very chmaoteristio 
neutntion In the wing there is one main nervure which forks, and 
from the fork another forked vein is given off. This is charac- 
teristic of the Aphid wing. The antenuce are long or moderately 
ao, and are from thiee to seven-jointed ; the abdomen has often a 
pair of tulles or short procesMes ujk>u the upper side of the fifth 
abdominal segment which secrete sacclmrine solutions. The first 
joint of the two-jointed tarsus is sometimes very short 

These thin-hkinned insects are sometimes called ‘blight,’ and 
during the wai m months of the year they are capable of increasing 
in enormous numbers This is due to peculiarities in their life- 
histories, which lender this family a very important one in the 
economy of nature. The body is soft, often bulky, pear-shaped, 
and green, yellow, brown or black in colour. The surface is 
often covered with waxy blooms. Legs are feeble and the wings 
a|re often absent in the females. An Aphis is injurious owing to 
the enormous amount of ssp it extracts from the plant on which it 
feeds, and also owing to the fact that it clogs up the stomata of a 
plant with the saccharine solutions which it exudes. A fungus 
often arises from this sticky solution. &£., in the case of the 
Hnmhoo Aphis, which is common in India, a black fungUB grows 
in the sweet matter it exudes and forms a felt-like mass on the 
stems. 

The eggs are laid on the plant in the autumn, and remain 
these till the spring, when there hatch out from them wingless 
females, which do not lay eggs but produce young parthenogeni- 
tically. This goes on till autumn, the young reaching maturity in a 
week nr ten days under favourable circumstances, and bearing young 
patfhenogeuitically in their turn, the insect thus multiplying 
exceedingly rapidly and in very large numbers. In autumn the 
last brood produoed are males and females, the latter being usually 
wingless These pair and eggs are laid. The winter is passed 
through in this stage, and the wingless stem mother hatches out 
in the succeeding spring. The life-history is sometimes varied by 
some of the females of the last generation having wittgi. These 
may then fly off to another plant, and lay their eggs on it. This 
occurs in the case of the genus Chermes, whose life-history we will 
shortly consider *— la this genus the winter is passed through by 
the stem mother, who takes «ft*9ter at the base the shoot* 
under a thick covering of wood, and can be found there in the 
spring, ta* proboscis buried in * the bark of the shoot. 8b* lays 
a,n|tnberof egg* hem, end these hatch out into larvw, and* the 
irritation c&usedby their feeding at the haass of the jmeg IfNMNfr 
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gives rise to a gall formed by the young leaves swelling op at their 
bases, the young larva becoming enclosed in chambers within it 
The Jarva’grow to full sise here, and by the time the gall is ripe in 
the summer they have acquired wings, and when liberated spread 
over the plant. The effect of this gall is to cripple the shook 
The insects which leave the galls are winged females, and a certain 
number of them migrate to another food plant, upon whieh they 
lay their eggs, which are covered with a cottony deposit. The 
males, which appear in the autumn only, pair with the females, and 
from the sexually produced eggs laid arise the stem mothers. The 
stem mother from the portion of the generation which flew te 
the second host plant lives through the cold weather under the 
bark and appears in the spring. The larvsB arising from the eggs 
she lays spread over the shoots and feed upon the juices of the 
needles, and winged individuals from these finally return to the 
first host plant. Thus we huve two generations of the same insect 
feeding at different times on two different host plants and we get 
the phenomenon known as parallel series. 

In Europe a well-known instance of this is provided by the 
insect Okci'mea abictis-cai ici* which forms the well-known 
pseudo-galls upon the spruce during one of the generations os 
series, whilst the other is spent upon the larch. In the N<-Wv 
Himalayas the writer has studied an allied species which hehaa 
provisionally named Chermee abietie-picear, which, whilst 
resemblhng its European confrere in forming pseudo-galls upon 
the spruce, migrates subsequently to the silver fir, as the larch 
is not found in these forests. 

Family Alstrodidje. 

These are minute insects with mealy wings, seventeen* 
jointed antennas and two-jointed feet terminating by two claws and 
a third process. Little is known about them at present in India. 

In some eases they form scales upon plants, as in the ease of 
the Coecidm (vide below). An insect named A Uurodu eufftwim 
has been reported as infesting Eugenia jambolana trees in Foods 
in this way.* 

Monomers. 

Tarsi consist of a single joint only. 

Family Coooidjc (Scale Insects). 

The form in which these insects are most usually known la that 
of a small aoale or shell-like body closely adhering to leaves, fruits, 
or to the bark of trees, shrubs, do. The scales thus formed are of 
the most varied form, so that no general description can. be give* 
of them. Urn scale may be defind as an aagamnlation of e nti re te d 
matter, combined with the oast skin or skins of tbe insect 
covering fee body cither totally or partially, and thus noting a* a 

* Vara falter aoemkat vide Omrtmental fotWaO pmetawUdbf *255 
M*aat3jr,Mfli. 1*9,431. f JMllVe. 3, p. 13& 
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tbidd under which the subsequent development taken plena > AH 
jcoocide do not form scales, bat the hibit of excreting a htge 
(quantity of matter to the outside of the body is universal. The 
Insects are usually minute with but a single claw to the foot. 
She male has one pair of wings, but no month parts; the female 
|s wingless and usutlly so degraded in form that most of the 
external organs and uppendages cannot be distinguished. When 
first hatched they are tiny little creatures, and it is only later on 
that the females lose the power of locomotion, although in certain 
forma the females do not lose their antenna and legs. They have 
no distinction between head and thorax. The beak is tbree- 
jointed. It is as they approach the adult stage that they become 
stationary and their bodies swell up and legs diminish, and the 
accretions forming the scales ate produced. The eggs are generally 
laid under the body of the female, and as she lays them her body 
gets thinner and dries up, forming a kind of dish-cover over them, 
above which are the cast skins of the moults, and above these 
the encrustations of the scale. When the male larva change, 
they change to a pupal stage which is exceptional amongst 
tiemiptern. In spite of the female being wingless these insects 
spread more and cause more damage than any other family 
of insects. The ability to spread depends upon the aotivity of the 
larva and on the facilities which exist for ihe transport of the 
eggs. Many of these, which are often laid inside cottony masses, 
are blown about by the wind, others are transported by birds, Ac, 
Coooanut palmB in the Laccadive Islands, areca palms on the 
Bombay coast, and coffee bushes in Southern India and Ceylon 
are known to suffer to a serious extent from the attacks of 
Cooeidas, whilst mango and orange trees, tea bushes and other 
plants have been reported as harbouring various species. 

Information as to the atttacks of coccids in the forest is at 
present very defective in India. A genus by name Monophlebui has 
within the last two years come to the front as containing serious 
forest ;pests. The life-history of one of the species, a new one named 
recently by Mr. E. Ernest Green as Monophlebua etebbingi has been, 
to some extent worked out, and the observations noted have shown 
that this class of scale has serious destructive capabilities when it 
swarms in large numbers. During the last few years this ooocid 
has swarmed in ever increasing numbers in the Siwalik sal forests 
end adjacent areas both to the west of the Jumna and east of the 
flanges. Its life-history as far as.at present known is as follows 

The young female larva first appears upon the sal leaves 
daring November as a minute yellow speck. This increases tai 
#ise,«ad during February it quits the leaves end. takas up its 
position on the twigs, by the end of March it hes grown into a 
Mi robust scale, half an inoh or even as much as | in length, 
by £ or i in breadth, and oovered with a white powdery substance, 
the 'colour beneath being orange or brown. Thu4Aatfi.eoosiaipenjr m 
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lag thifcmumber shows these insects feeding upon a eel sapling: 
The fempfe is sexually mature about this time. During the whole 
of this period it retains possession of its legs end eateaa* and walks 
about over the largest trees, but spends most of its time with its 
beak firmly embedded in the bark of the twigs and smallest 
branches, from which it sucks up the sap. It is also to befeund in 
numbers on the upper portions of saplings. The soales era 
sometimes so thick on the stems and branches as to entirely oover 
the twigs, which appear as if encrusted with snow. Daring the 
whole of this period they exude enormous quantities of a saccharine 
solution, which coats the leaves and twigs, dogging up the 1 
stomata, and drops down on to the parts of the tree below, thorough- 
ly wetting them and the ground beneath. Whqn the inieots a re 
numerous this excretion can be heard pattering down like rain 
diops, and soaks everthing. The male larva has not yet been 
found, but the male papa is known and the male adult, which is 
a small red fly with a pair of black wings and some appendages at 
the end of its body. It is jth inch in length with a wing expanse of 
Jan inch. It fertilises several females and the eggs are laid by 
the female in cottony sacs in crevices in the bark of the trunks, agd 
beneath fallen debris on the ground. They are crimson in colour afttf 
shining, and one female lays over 450 of these in the seo* 

The damage done by the peBt is seriouh, as voting twigs 
and smaller branches dry up under the many tappings to which 
they are exposed, the crowns of the trees thus being thinnecl efit 
saplings similarly suffer severely. Other species and varie ti es 
of monophlebus have beeu found upon sissu, teak, mahtfo aftd 
Proaopia apieigera , but their life-histories have yet to be worked 
out. 

Amongst useful species the lac inseot, Cartmid faces, 
which secretes both wax and dye, the lac being poured ( out by 
glands on the back, must be mentioned. It lives upon the^dhak, 
her, pi pal, kusum and other trees. The cochineal inseot is QjpotW 
coooui which secretes a valuable dye. 


Uskpul Hkmjptmu. 

The family Pentatomider contains the soldier 
which *is useful in India, as it destroys < 
flpfwir ■Mir are predacious upon insects and J 
nfimfiers of iitforioos forms. The Chinese inseot wax (. 
emaloM rime a very valuable insect, as from it a large 
wnxoeadles sprang up, the world’s markets fcefag largely 
from this seme* It wartheughtet one rime that .the wk 
eWCtfeppfari* ct&f*n§) Of India wenid be utiUmb 
sate mnfooaa* but its wax proved to b&tfe with too smoky i Tid awfr, 
Mriktia general introduction ofkeios&se. mused the * exp m gm farie 
befctd made witodi tAbegieenup* ItMOly meat yemestttMfafti* 
ts smen when bond by viHsgers. As afariidf m e atfagsd ifth l r emo 
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two eatvemty useful insects is the family. The lac ineect^t^ tacos) 
secretes both a wax and a dye. The insect feeds upon Sbairifcak 
iBuUa frendoBa), the her {Zitpphu § jvjuba , pipal (Ficuc 
rdigioca), husu m (Settle ichera ti ijvija), babul {Acacia arabim uj 
and numerous other forest trees. It yields two crops in a year, the 
lac encrusting the twigs in large deposits, and forming a valuable 
article of forest produce, the world’s supply being supplied from 
India. 

The cochineal ( Coccus cacti) secretes a valuable dye. Ad 
inferior variety in India lives upon the Opuntia (prickly pear). 


11.— CORRESPONDENCE* 


BipmSag of Coma cf Pirns longifolia* 

There appears to be a mistake in Gamble’s “ Manual of Indian 
Timbers/’ page 706, regarding the period necessary for the cones 
of ohil (P. longifolia; to ripen. This is given as 15 months, but 
! think it Bbould be a year longer. 

Gooes of four different years are found on tbe trees at this 
lime of year (April). 

(1) Tbe cones which were fertilised last month. They are 
green and are situated at the extremity of the current year’s shoots. 
They arc long and )§' wide at tbe centre. 

(2) At tbe base of tbe current year's shoot is a cone which 
is still green and Boft with the exception of the tips of the scales, 
which are brown and woody. These cones are almost spherical or 
short-ovate (in the specimens before me). They are 1|' long and 
21' broad. 

(3) At the base of tbe shoot which bears (2) at its extremity 
is a large cone. Tbe scales Are brown and are hard and woody. 
These cones are — 4' long and 2fc' broad, and more or less 
ovate in shape. They will open and sited their seeds in May. 

(4) Tbe empty cones whoso seed was shed last May. Most 
will foil from the trees during the present hot weather. 

I have before me a branch which bean conns (IX (?) and (8\ 
nod dne twig on it hears all three, but (2) has withered. I have 
not yet seen a twig bearing perfect specimen* of cones (1) to 
(9% but those with cones of akOftftte yean are found in ail dimov 
Mono, e., cones (1) and (3) od (2) and (4). Apparently any 
pm i lcq l ar twig only bears fertile cones in alternate years. The oona 
H dfmfced at the extremity of the shoot of the year. The nest 
yeerV shoot springs from below the base of this concent pushes it 
an one side by its growth. 
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i 1 gif# below a diagram of the twig before me, omitting the. 
ride branches.* 

According to Kanji Lai’s Flora pj the School Circle the chif 
(called ehir in that Circle. — Bon. Ed.) flowers in February — April, 
and the eeeds are shed in October next year. In this Division 
(Kangra) the seed falls from the cones in May. 

Caup, April 3rd. E. M. CoveNtbt, 

Thi XonqUibui Scale Z&ieot la. tbs Xhsri Sal I’tessti. 

In his excellent 44 Notes on a tour through the Kheri Division, 
Oudb," in the May number of the Indian Forester, H. J. makes 
some remarks anent the dying back of the young sal saplings for 
some years after first germination from the seed. He*also alludes 
to the periodic drying np and replacement of the leading shoot 
by extra vigorous Bide-shoots. 

H. J. goes carefully through the possible causes of these two 
serious drawbacks to rapid regeneration and gradually eliminates 
clear and forceful reasoning the many reasons to which snob 
might be attributed. Suppression from want of sufficient direct 
sunlight, failure to tap the permanent water-supply and conse- 
quent scorching by the dry winds of the hot season, feast, fires, 
grazing and injuries by men and other mammals —all are dealt 
with in turn and repudiated as unsatisfactory, since in every ease 
examples where these causes could not be attributed are to 
be found in the areas under consideration. There remain insect 
attacks. The writer of the note says : “ The scale insect swarms in 
the sal finest at certain times of the year, but so far no connection 
has been proved between its ravages and this habit of the sal tree. 
Common as it is, it is hardly credible that this insect should be 
so universal that no part of the forest should ever be left 
undamaged by it." 1 

The scale insect here alluded to I take to be the MonopkUbui 
so common during the last few years in the Siwalik sal forests. 
I would therefore draw the attention of H. J to the noth upon 
this insect in ‘Departmental NoteB on Insects that Affect Forestry/ 
No. 1, p. 140 (as also to pp. 274-273 of the present number). 
It is there distinctly stated (hat the drying up of leading Shoot s 
and dying down of saplings and the drying up of twigsaod 
smaller branches upon old trees is attributed to this scales, . Since 
the observations were made upon whieh that note was Writtten 
the writer has had the opportunity of spending a moUth Id 
the Dan Forests in April, May (1902),’ the "period when this 
seale’s attack culminates : ahd Anyone who has dene this once is A 
tear when the infestation is particularly severe will have* little 
tonbt as to the caUte of the dying of ^ouag treesor drying up of 

carry ottt Mr. Coventry's contention.— Bon. Kd, 
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|( wd iM| shoot*. When one remembers that from, early in 
on to the end of April the scales confine themselves . entirelyV£nit 
bo the young twigs, subsequently moving down, as they indtasse 
S.n sine, on to the older ones, or in the case of a sapliug shifting 
lower down the shoot, and that during the whole of this^ period 
they are continually tapping the twig, branch, or nhoot, one can 
scarcely be surprised at these latter drying up. If U. J. systema- 
tically bled the leader of a healthy sal sapling, through the months 
when it was starting the new growth of the year and was full of 
sap, he would not be surprised at the top dying. And yet this is 
just what is taking place in the forest under the action of the 
scales. Further, the insects excrete during the whole of this 
period large quantities of a sugary material, which coats leaves* 
twigs, branches and shoots with a film which dries like varnish 
under the sun’s rays, clogging up the stomata and pores, and 
thus interfering with respiration. The photograph depicted here 
in one of a young sapling taken by Mr. Milward in April 1901, 
when we were inspecting the scale attack in the Sabbhawala forest 
in the Dun. It shows the fully developed scale insect (over half 
an inch in length, oval, thick and fleab>) clustered in a serried 
mass for several inches on the lower part of the leading shoot. 
Earlier in the year the coccids would have been found near the 
summit. As they increased in size they moved down to the lower 
portion of the leader. The shoot thus dries up from the top 
downward. Mr. E. M Coventry has noticed this to occur in the 
Kalesar forest on the western bank of the Jumna River, (vide D. 
N 1, 140). I would not however be understood to make the 
sweeping statement that the scale is the sole oause for the lamen- 
table state of aff tirs iu these sal forests. We require a careful series 
of experiments to be carried out on sample plots through a number 
of years before such a statement cpuld be made. The damage 
may however be entirely due to insects nevertheless. In the Duq 
the scale is- apparently at times -accompanied by another serious 
pest. This is a looper caterpillar, the larva of Boarmia selenaria, 
a moth of the family Qeomttridoe. It is a large caterpillar, which 
attains its full growth at the end of April. It spends several weeks 
feeding upon the sal, and is excessively voracious, eating down 
leaves, inflorescences, and all the green shoots of the year. 1 have 
seen young saplings from which every particle of green had been 
devoured, and this just after they had developed their spring foliage. 
Mr. Milward and the writer noted in 1901 that Hi a number of 
pstanoe* the scale and 'looper were present on the tree in about 
equal numbers. In the photograph these looper caterpillars- will 
be seen at the top of the sapling from which they had stripped 
nearly all the green growth. At the time the photograph wag 
taken they were engaged in eating down the remaining jreeuf 
Jhoote on the young tree. Young sapling* attacked in this way 
by these two pests in the spring growing season were found, .on 
being visited in the following September, standing black and 
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gaunt in the forest ; the complete defoliation and heavy teg|png 
to which they had been subjected in the spring had so reduced 
their vitality that they were quite unable to produce a second 
flush. As a result of that severe attack of these two insects many 
young saplings undoubtedly died down. As neither of these -peats 
attack the roots so far as we at present know, these latter would 
remain unaffected, and the succeeding year would send up a fresh 
shoot. Further study will, I believe, show that this looper has a 
second or rains generation in the year which attacks the second 
flush of leaves. We believe that the Boarmia is present in the 
Kheri sal forests In Hampson’s Moths in the Fauna series its 
distribution is given as general throughout India. With refer- 
ence to the adaptability of spreading possessed by this scale I 
may add that each of the fat white insects, which are the females, 
is capable of laying over 400 eggs* (475 is the largest number 
yet counted as laid by one insect). With such remarkable powers 
of reproducing itself it is scarcely surprising that in favourable 
seasons it swarms in such large numbers. 

From the above remarks I think it will be considered as more 
than possible that the state of the young sal in the Kheri forests 
mny be due to insect attacks. A few dry years, whilst lowering 
perhaps the vitality of the tree, would favour the increase of its 
insect aggressors. 

This question, whilst being a most interesting one scientifically, 
is at the same time one of such sylvicultural importance that we 
trust divisional officers in charge of the N. W. Sal areas will look 
at it from the point of view to which H. J. has drawn attention 
and study the action of these two pests both generally over their 
whole forests and more closely in small specially selected areas. 


Qfui for Piper Mmufiotun. 

Major Prain, I.M.S., has very kindly identified for us the 
grasses alluded to by M. G*. Thompson in his letter in the last 
(Juue) number of the Magazine. 

The one resembling sabai or bbabar grass ( lachamum. 
angustifolium) is Pennivetum A iofttourui Stend. The Bengal 
Paper Mills Company have reported it to be equal to average 
Sahebgunge sahai grass. 

The seoond grass sent, which Mr. Thompson thinks might 
forma useful fodder grass, Major Prain has identified as Poqpgfort a 
serobieulatum Linn. var. Kora. 

These grasses would seem to be both worthy of atMhtioh with 
a view to their inelution amongst the exploitable minor products 
6f the trees over which they grow. 


1 * VU% Dspsrtmaatel Notes on Inssoto that Affect Forestry, No. X, p Stl. ' 
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Agl.-OFFICIAL PAPERS AND INTELLIGENCE* 

Thi Board of Soitatiflo Adrior. 

Perhaps one of the most important departures in the line of 
Scientific and Economic Research made by the Government of 
India is the formation of the Board of Scientific Advice. 

The following extracts from the Resolution No. 22, General, of 
the Government of India, R. and A. Dept., dated 28th August 1902, 
whilst proving of interest to our readers, should undoubtedly be 
neorded in our pages. 

The organisation and work of the Indian Agricultural and 
Scientific Departments prior to 1897 have been fully described 
in the important series of resolutions which issued in that year, 
and specially in the fourth and fifth resolutions of the series. These 
contain a clear exposition of the policy of the Government of 
India in establishing departments of scientific research to promote 
the industries of the country and investigate its undeveloped 
resources, and they describe the means adopted to give effect to 
that policy. They further Bhow how undue prominence had been 
given in the past to pure science, to the neglect of its economic 
application, and they affirm the necessity of extending the 
economic Bide of enquiry, and of co-ordinating the labours of the 
different departments on the basis of a well-considered working 
plan. 

The policy laid down in these resolutions has been steadily 
pursued, though its development has been retarded by an un- 
favourable cycle of seasons, which seriously affected the financing 
resources of the Government of India. To the Geological Depart- 
ment two practical mining experts have been ad led, while each 
year a portion of the scientific staff devote themselves to enquiries 
connected with the mineral resources of India. A cryptogamio 
botanist hss been appointed, whose special duty it is to Btudy the 
fungoid diseases of agricultural staples, such as rust in wheat, 
which causes such serious and ‘widespread loss in the country. 
In Madras a botanist has been permanently entertained, whose 
attention will be mainly devoted to economic enquiry. And of 
late years the attention of the officers of the Botanic Survey has 
been more and more directed to questions *of practical importance 
to the country. The establishment of the Reporter on EcoOomio 
Products has been strengthened, and a Curator with special qualn 
fioations as an economic chemist has been added todt rad provided 
with a laboratory, while one agricultural chemist pursues bis 
enquiries at Dehra Dun, and it is proposed to procure anqther fox, 
Madras. An entomologist tuts for ?ome time past been added ty 
the staff of the Indian Museum ; a specially qualified forest officer 
h*f been deputed for investigation of the inseot pests phich 
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devastate the forests, while the Secretary of State has been liked 
to secure the services of a skilled entomologist in order to 
conduct similar enquiries in connection witht^e agricultural aud 
indui*trial staples of India 

The Government of India now desire to provide, as far a* 
possible, for that co-ordination of scientific enquiry which the 
dexelnpment of the machinery of the various departments has 
rendered more than ever essential .. ... ... ... 

t 

The subject has received the careful consideration of the, 
Governor-General in Council, and lie has arrived at the conclusion^ 
that a central authority is needed to ensure that the work o£“ 
scientific research is distributed to the best advantage, that eachl* 
investigator confines his researches to the subject with which ho 
is most capable of dealing, and that energy is not dissipated by 
the useless duplication of enquiries or misdirected by a lack oC 
inter-departmental co-operation. The various departments 
of science are not self-contained, but closely interlinked* 
Agriculture needs the Aid of botany, botany the assistanoe to, 
geology, geology of chemistry, and an endeavour should he 
to combine the different departments in a system of mutopt 
assistance. The Governor-General in Council has no wish- jfei 
imply that there has been any disposition on the part of o#e 
department to hold itself aloof from another. But tlie institution, 
of an authorised scheme of mutual assistance will result in % 
closer co-operation for the purposes of effective research, than 
has been possible in the past. 

A further reason exists for the constitution of a oentril 
advisory authority. Though greater prominence has been given 
in recent years to the practical or economic side of enquity, its 
importance is not even yet always adequately recognised. The 
Government of India fully realise 'the great value of l tb| Work 
effected in the past by their scientific departments, iE thd shape 
of scientific exploration and systematic work, and they fefegnuft 
that such enquiries must necessarily precede any attempts towards 
the solution of more practical problems. Bat in thole depart- 
ments there has been a not unnatural tendency to gtfe the 
claims of abstract science precedence over the more practically 
important demands of economic or applied science. In totting 
these' remarks,* the Governor-General in Council has no HkNIf* 
to underrate the importance of original research foi jbupejy 
scientific objects, or to assert that the practical opdtitomM of 
science should be the sole aim of technical department. ** Tt *ii 
his with pthafe thfe high reputation which has fash mftnld'W 
namHfbSB one (branch Of scientific ‘Work in India tibodhl ha 
to e ie tokisck and that toe Indian departments should retain, 
with* scientific- pro gre ss m Europe and America. But w View 
to to*, feet Abut the lad tip A own thr Irytiit Unfltif 
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estate in the world, that the prosperity of the country is at 
present mainly dependent ujion agriculture, that its economic and 
industrial resources have been very imjieifectly explored, and 
that the funds available for scientific work are limited, the 
importance of practical research is pre-eminent, and a cential 
authority, which can speak with knowledge npon scientific 
questions, will be in a position to enforce the repeated declarations 
of the Government of India on the subject. 

The Governor-General in Council proposes therefore to 
constitute a Beard of Scientific Advice comprising the heads of 
the Meteorological, Geological, Botanical, Forest, Survey, Agri- 
cultural and Veterinary Departments, together with such other 
Scientific authorities as may from time time be invited by the 
Government of India to serve upon it. These latter will include 
scientific officers in the service of the Imperial and Provincial 
Governments, whose special attainments lender their assistance 
desirable. The Government of India hope that the Trustees of 
the Indian Museum, who as custodians of the National Scientific 
Collections have always shown an active interest in the prosecu- 
tion of scientific work, will associate themselves with tbe scheme, 
and they will be addressed separately on the subject. The 
{Secretary to the Government of India in the Department of 
lievenue and Agriculture, to which the scientific departments 
concerned are administratively subordinate, will be ex-officio Presi- 
dent of the Board, and the Secretary to the Board will be selected, 
subject to the approval of Government, by the Board from 
amongst its members. The Board will review and advise generally 
upon the operations of the departments, with due attention to 
the economic side of their work, and will serve as a referee in 
all matters connected with the organisation of scientific enquiry 
in this country. It will annually receive and discuss the proposals 
of each departmental head in regard to the programme for 
investigation in his department. In cases where inter-depart- 
mental co-operation iB necessary, it will rest with tbe Board to 
advise as to the lines on which mutual assistance should be given 
and the department to which the inquiry should primarily 
appertain Where the proposed investigation falls exclusively 
within the domain of a particular department, the function of the 
Hoard will be confined to examining and criticising the proposals. 
It is not intended that the directing influence of tbe Board should 
in any way weaken departmental executive control or responsibi- 
lity, and the precise manner in which and the agency by which 
any required information is to be collected or investigation catried 
out must be left to the heads of the departments concerned. 

The Board will submit annually to Government a general 
programne of research which will embody the proposala of Ue}wrt- 
wental heads in so far as its subjects are to be exclusively dealt 
with in one department, mid its owu proposals in cases where tw‘<k 
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or more d epart m en ts ere to floxynk At tbo endol the year it 
will submit to Government a brief review of the results obtained 
.in all lines of scientific investigation based upon the annual 
departmental reports and upon any papers published by 
individuals. Generally, the Board will act as an advisory committee 
to the Government of India and as an intermediary between the 
Government of India and their scientific officers in respect of all 
questions of technical research which are dealt with in the 
Department of Revenue and Agriculture. The Royal Society 
have already been good enough to offer their aid in furthering 
scientific work in India, and their invaluable advice and assistance 
will be freely invoked by the Hoard now constituted. 

[The first Animal Report of the Board (for 1902) and the programme of 
work drawn up for the present y ear (1903) will be considered u subsequent 
issues — Hon. Ki>.] 


IV -REVIEWS. 

Fmst 71m of Bombay.* 

The first edition of this work was reviewed in the Indian 
Fomin a few months after its publication in 1894. The follow- 
ing may he said to be the chief differences and additions in the 
\olurne at present before us 

1. A • dictionary * of technical words comprising 7 pages. 

2. The recasting of keys in what may be termed the 
1 graded * foim. 

3. Short notes on distribution outside the Bombay Presi- 
dency. 

4. Mention of economic uses and also of biological peculiari- 
ties in respect of the more lmfiortsnt plants. 

5 . The addition of four natural orders and sever*) gqpera. 

6. The consecutive numbering of genera and species 

In reviewing the present edition we may therefore .confine 
ourselves to an examination of the above points since it will be 
unnecessary to touch upon the portion already previously dealt 
with. 

The Dictionary.— This is a welcome addition, hut it m not 
‘perhaps as full as it might be, for a certain number of technical 
words appear to have been omitted ; the definitions, also, are not, 
in some instances, as clearly expressed as they might hate been, 
s ,g, t of such words as apocarpous, coriaceous, diced us, saccate, Ac. 

The dd&oitioo given of 1 acuminate' would be oosfbet for 

* Tw*. tombs, and Woody Climber* of Um Bombay Pr«slto4ey/Ty 
W, A. Talbot, F.L8 (Second edftiob ) 
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T^ie definition given of A carpel’ is likely to lend to eon fusion. 
Generally an ovary is said to consist of several carpels* This 
sense is implied by the terms 4 apocarpous,’ 4 syncarpous,’ 4 bi- 
earpeUary,’ etc., when applied to the ovary. 

A drape need not have only one stone. In his definition of 
* .pyrenes’ and description of Hex and Ilicine® (page 87), the 
author admits that a drape may sometimes have several stones. 

4 Palmate’ and 4 digitate’ are scarcely synonymous. 

The J?«ys.—The present form was recommended by the writer 
of the previous Indian Forester review, and it is gratifying to note 
rifhat the author has acted upon that recommendation. Not only 
In this respect, but owing to a much larger number of characters 
'having been incorporated in the keys, they have been improved 
Out of all recognition, and Bhould now prove very useful in 
identifying plants. It is a pity that more care was not taken 
in the revision of the proofs of the 'graded 1 keys given on pages 
1, 71, 123, 174,205,301, 315,325 (first part) and 338, rb they 
are to some extent unintelligible owing to irregularities in their 
printing. 

Distribution outside the Presidency.— In a flora entitled, and 
intended to he, a local one the dintribution of the trees and plants 
mentioned should, we think, be strictly confined to the aien 
described. We cannot but consider it a mistake to endeavour to 
'trace their distribution beyond these limits. In so doing the 
flora loses its individuality, and instead of being an exceedingly 
useful and correct local one, proving a valuable reference book 
for the locality treated, it runs' the risk of becoming a very 
incomplete flora of the larger area referred to. For instance, the 
distribution of the following appear to need some alteration or 
revision: Mama a+enaria , Euryt i japunica , Kydia calcina , 
Acacia ebur *4*, Ruhus la*iocarpve t Metastoma 
ninfi&mtkricum, Jnsminum arbors seen*, Leptadenia reticulata , 
(tariff** ar(*>rea, Streblus asperj Ficus glomeraia, thanim 
abauHi, to mention a few. 

Again, since distribution outside the Presidency has been 
attempted, we would point out that no remarks under this head 
are made as to the range of auoh trees a* Laqeratramia parviftora , 
Rpmenodictyon ex odium, Valotropie giqantea , Lycium euro- 
pwini, Macarnnga indiatt, Saptum insiqne , which are common 
m other provinces. The distribution of Titiacor a raoemoe a 
appears to have been omitted. 

Economical and Biological Note*.— These have neatly 
enhanced the value of the work, and are a most welcome addition 

Additional Natural Orders, etc, -The natural orders added 
la tfo work are— 
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Vtofacese, 72. AristfriochiaorsB. ' T2. ' Pipemc^jB. 86. 
Fandanscees — none of an y great importance, except perhaps 
the last named. 

Consecutive Numbering of Genera and Species . — The omis- 
sion of this numbering in the first edition was probably due to an 
oversight. The numbers will be found of great help for reference, 
especially in the case of the genera. 

Miscellaneous Remaiks ,— Page 22. “ Chenapodiales” should 
be tl Chenopodiales. 

Page 2 Under Clematis qouriawt^ we read— 11 Flowers small, 
3-5 in.” Evidently the decimal points have been missed out. 

4 Lenticellate 9 would perhaps be the proper word in place of 
4 lenticular 1 under Euonymus on page 88. 

In the keys given on pages 122, 128, 135 and elsewhere is 
found the expression “ trifoliate leaves.” The correct terminology 
is, we believe, "trifoliolate.” 

Should a future edition be required, the author would be 
doing a great service to his readers if the spelling of the 
vernacular names were punctuated so that their correct pronun- 
ciation might be faoilited for readers both m and outside the 
Presidency. 

Having made the above few remarks upon the* additions to 
the second edition of Mr. Talbot’s excellent work, we have nothing 
but praise to give the author of this extremely usefnl handbook, 
and we congratulate the Presidency on haring such a '‘valuable 
vade meoum to turn to. We cannot but commend the example 
to the Provinces in India still destitute of local floras. 


The Fort it TIom of HTtw South. WUos* 

This is the first part of a work issued at the cost ana nadir the 
auspices of the Forest Department of New South Wales. The 
object of the work is, as the author’s preface states, to deptafc tjbe 
botanical characters of each tree and to furnish all the available 
information in regard to it. As there are about four hundred and 
fifty trees in New South Wales, it will be gathered the 
undertaking is not a light one. To jadge from part I, hefrever, 
the task which Mr. Maiden has set himself to do is likely »d*'toe 
thoroughly well done. Part 1 is of quarto site and cod thins 
four clearly dr ayn full-page plates with floral dissecting* of 
Grevitlsa nM a A. Cunn., Ficus rubigbwa Desf., 
lamifolia Stoo and PUtasporum pkitl^rufioid^ D,. C, l>irif-two 
page* of' kMbfen are devoted to’ those, four plates7™jSaofr 
species Mas a foifbut simple botanic# dihoriffiod hf t^Jenus, 

* By G. H. lUI^SsCl^s Mao r rf the Botoate titodene , gydney. Jhgft lglftML 
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followed by a similar description of the species. The derivation of 
the;hotanioal name and the English and aboriginal names are then 
disonssed. Then come the botanical synonyms followed by 
general remarks on the foliage, flowers, fruit, fibre, etc. Special 
attention is given to the timber, its appearance, qualities, uses, and 
exudations. The’description of each species endR with remarks on its 
height, its distribution, habitat, and mode of propogation. Forest 
officers familiar with the forest floras of Brandis and of Knry, may 
find the title of Mr. Maiden's work somewhat misleading, as though 
full and excellent descriptions of individual sjiecies of forest trees 
in New South Wales are given, they are not being published in 
the order of the Genera PlantArum. Mr. Maiden's flora is more 
mkin to the Flora Syivatica of Beddome, with however more detailed 
descriptions than are given in the latter work. Botanists who have 
fcuid experience of the production of a work of a similar nature to 
Mr. Maiden’s need no reminding that one must figure a plant 
when one can, not when one would. Doubtless Mr. Maiden will 
complete his work when all the plates and descriptions (mve been 
finished by furnishing a synopsis of the orders and keyR to the 
genera and species. The work should prove of great value in 
atimnlating interest in the forest resources of New South Wales, 
and is one which the Indian Forest Officer who desires to keep 
abreast with the advances of Forestry in other countries cannot 
afford to neglect. 


Z&dlaa lCuiua Kotis, Voluat V, tfumhtr 3. 

The third number of Volnme V of 4 Indian Museum Notes ' has 
been recently issued under the editorship of the late Mr. de 
Nicdville and contains a large amount of information concerning 
insects of the Indian region, especially with reference to those 
destructive to crops. This number opens with a series of original 
communications, four descriptive of insects new to science and one 
summarising the information with regard to pests of sugarcane in 
India. The latter subject is also dealt with in one of the later 
sections on crop pests, and these two papers together bring tbia 
important subject up to date. 

The remaining and larger part of the number deals with 
insect pests of the more important crops. 

It is perhaps unfortunate that the first section should deal 
with forest pests, as it would seem more natural to confine this 
subject to Mr. Stebbing's Departmental Notre on Innecl* that A feet 
Foreetry,* reserving ‘Indian Museum Notes' for scientific descrip- 
tions of new Indian species, crop pests and miscellaneous insects. 

The crop pests are treated under their food-plants, so that 
.the information is readily found and is easily attainable by 

* This will to doM ia future.— Ho*, flu. 
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those interested in particular crops. The section headings comp- 
rise fruit trees, plants, vegetables, cereals and crops, indigo, 
sugarcane, cotton, opium and tea, and there are two final 
sections, one dealing with the insects found in the Calcutta water- 
supply and the Colombo Lake, the other with a tineid moth attack* 
ing blankets. The most important sections deal with pests of 
sugarcane and indigo, and these deserve the careful attention 
of those engaged in the cultivation of these plants. Sugarcane 
planters in particular will evidently have to devote very careful 
attention to the methods of treatment of their pests. It is useful 
to know whut insects attack all important crops, but this know- 
ledge is only of renl economic value when it enables the pests to 
be satisfactorily dealt with. This has be£n recognised in other 
parts of the world, where practical remedies are now in use, and 
there would appear to be the same necessity for dealing with these 
pests in India as elsewhere. Successful planters will be those 
who realise this fact, end make themselves masters of practical 
methods of spraying and otherwise preserving their crops. 

As in preceding numbers of 4 Indian Museum Notes,* a mass of 
scientific information is here collected, but a greater feature 
consists in the attention given to remedial measures. This would 
be expected fiom the hand of the late Mr, de Nicdville, and this 
number represents the last piece of work carried o 4 ut by him 
before his death. Throughout, the work is sound and excellent, 
nnd the great advance made will stand as a memorial to its editor. 
We commend it to the attention of all who are interested in 
agriculture in this country, with the assurance that much practi- 
cal and scientific information may be obtained from its pages. 


V.-SHIKAR AND TRAVEL 


to Buna* vit Owtd*. Jtpu oad OUn. 

The crowded 4 Special* from town, hearing the passengers for 
one of the enormous Atlsntic liners and a Canadian steamer, has 
just arrived at the wharf along side which the steamers are tying, 
and rairidly disgorges its living freight and baggage. The 
quay is soon overcrowded ; with difficulty passengers stare te, 
direct porters with their coveted belongings* to the proper^ sfcfpc 
rapidly the gangways and the deck of the Canadian ship 
become almost impassable. Indignant and perspiring porter* 
carrying huge trunks .and boxes endeavour to force f way 
up the gangways. An agitated and somewhat oorpuleut ladjr 
remembers when wedged half-way up the thronged gangway; 
that she lias left her umbrella in the train, and vainly strives to 
retrace her steps. Once on deck matters are little improved.! 
it is crowded to suffocation with heated passengers, emigrant*, 
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stewards. visitors, and those loving friends who * kind only flo 
be cruel ’ refuse to leave the traveller till the last moment. 
Meanwhile practised hands Are quickly transferring the heavy 
baggage to the holds and, considering the quantity to be shifted' 
in an incredibly short space of time the booming of the foghorn 
gives notice of immediate departure, and shortly afterwaids the 
ship swings free from her moorings. And what a ship! When about 
ten days pieviously 1 had endeavoured to purchase passage tickets 
by one of the floating palaces to New Yoik sailing in aliout twelve 
days’ time, the agent met me with an incredulous stare “ Why,” 
be gasped, *' 1 doubt, Sir. if you can get across the Atlantic for the 
next three months. All passages are taken. Captaiu’s cabins, 
Steward’s cabins, everything is booked for at least three months. 
What with the ordinary nuiuinn traffic and the Coionation as well, 
all the boats are absolutely crammed.” “ Hut,” 1 said persuasively, 
“ 1 must have a passage about this date in order to connect with 
the steamer for Japan.” 44 Well, ” he Baid, 44 your only chance is to 
get an outside liner to Canada, although 1 doubt if you will 
get even that However, I’ll do my best for you.” He 
succeeded, and it was in this way that I found myself standing 
on the upper deck which formed the limited accommodation for 
upwards of 100 first class passengers. The ship was a large one 
as far as tonnage went, and its usual vocation was to carry cattle. 
On this occasion, however, apart from the 1st class passengers, 
She was carrying some 1,200 emigrants: and gazing at this 
pitiful crowd of ill-clad, dirty and disreputable- looking humanity, 
disgorged no doubt fiorn the slums of many continental cities, 
fdr almost all races fiom Europe seemed repiesented in that motley 
crew,* I fell to wondeiing what poor Canada had done that these 
apparent outcasts, this mass of human flotsam and jetsam, should 
be flung helplesB on her shores. Could she indeed from such 
doubtful-looking material mould useful and law-abiding citizens ? 

The steamer had little accommodation for the passengers : 
a small shaped smoking room for the men, but nothing for 
the ladies. As the dining saloon could only accommodate half 
the passengers at a time, there was a continuous run of mealty 
hence the ladies could seldom have the meagre accommodation 
it afforded. There was indeed 4 a ladies lounge,’ one small bench 
at the bottom of a dark gangway. The food was execreable and 
wall served through a small hutch into the saloon. The steward* 
crowded and hustled round this small aperture, one bawling 
perhaps * beans for the Captain,’ another ‘ kidneys for a lady, * three 
cauliflowers and a ham,’ and so on. The cook’s galley occupied * 
prominent position on cur limited promenade deck, and from it 
at aU hours would arise a delicious fragrance of frying onions^ 
recalling the happy Spain of their origin, and, alas, with the 
motion of the ship recalling things we would- base fain left 
undisturbed 1 The glopmy skies and heavy seas of the N. Atlantis 
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were not much conducive to gaiety, but we formed nevertheless 
a pleasant litte ooterie in the smoking room ; but l could not 
help commiserating the helpless ladies, many of them mission- 
aries who, too ill to atop below, ooald get bnt scanty shelter 
from the showers of spray and piercing winds that constantly 
swept the exposed decks, 

But the smoking room was hardly the place for ladies; there 
were one or two whose language ana manners hardly indicated 
a high state of bleeding. One, a short, poffy and enormously 
stout man, whose capacity for whiskey appeared to be limited 
only by the volume indicated by his bulk, would sleep off the 
effects of hi« potations on the smoking room couches. I can sed 
him now, the fleshy amplitude of his sides banging in heavy 
pendnlous flaps ; with each stertorous breath he exhales on the 
already overladen air thick vapours of whiskey, until soon, with 
alarming cbnked gurglings, he struggles suddenly to consciousness 
again only to murmur weakly for more whiskfey. The passenger! 
were, however, generally speaking, a very pleasant lot. Front 
one gentleman who was returning to Minneapolis after a visit 
to his old home (Holland I think he said) I gleaned much 
interesting information. He was one of those valuable oitisent 
to whom the United States must be largely indebted for their 
wonderful and rapid progress : men whose concentrated energies 
are devoted to the Welfare and expansion of the particular 
cities they live in, and who exhibit an absorbing interest 
in the country of their adoption. He was never tired of 
dilating on the progress of Minneapolis, its institutions, baUding* 
railways, trade and general prosperity. He was a type, and a good 
type, and the wonderful rise and growth of the great cities of 
America must, I think, be greatly due to such mep. It 
Beemed that Minneapolis liad taken for its motto 'The best of 
everything,' and in pursuance of this lofty ideal it bad not 
unnaturally advanced with great rapidity till the city occupied 
its present proud position. In such minor things as fruit, for 
instance, exhaustive experiments had been made until the beat 
apple, the beat pear, and so on had been obtained For a long time 
there had been a determined rivalry with the adjacent city of St. 
Paul, but Minneapolis, true to its motto, got • the best’ of St,PanL 
One day the gentleman from Minneapolis said quaintly "I 
wonder whether I shall be your table or your chair "|fcl 
lqok?d. at him enquiringly, "Oh, yqh know,” ho - said, 
“ whan Goethe wanted any article of funutv* ho need to ‘write up' 
one ff tip leading citizens, and with the mojpy so obfelaap hoy 
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Labrador End Newfoundland considerable anxiety was ExbkMiad 
regarding the possible meeting of icebergs, a passing ship having 
signalled that she bad seen several. Heavy fogs and toe awe- 
inspiring muffled booming of the foghorn at frequent intervals 
created an additional sense of insecurity. The possibility of 
meeting on« of these irresponsible ioy wanderers of the deep in 
the fog, or at night, was the subject of much gloomy speculation. 

However we only sighted one during the day, far away on the 
horinon, with a suitable foreground of * blowing * whales. 

Passing safely through the Straits of Belle Isle, and then 
going by the Island of Anticosti, the Gulf of St Lawrence is 
entered. Steaming up the River St. tawrenoe is the most pleasant 
part of the journey, laud is seen on both sides, and nearing Quebec 
the picturesque villages and forms, and the quaint little ohurohes, 
dotted at frequent intervals wver the landscape, form an agreeable 
change from the dull seaAoapes of the Atlantic. Quebec is 
one of the quaintest old-world t o wn s imaginable, and the old- 
fashioned Caliche is still a tamiliar sight in the streets. The falls 
of Montmorency can be seen as the ship enters Quebec, as also 
the Chateau Fronteuac, an imposing building of Norman design 
which is one of the hotels of the Canadian Pacific Railway 
Company. With what eagtt haste we ascended the hill and 
entered its hospitable portals for a luncheon after many ‘ Banyan * 
days ! 

A few hours in the steamer from Quebec, and Montreal is 
reached, a city of magnitude with many fine buildings and an 
excellent club, equal in its cuisine and appointments to a good 
London one. 

From Montreal three of ^s took the night mail for Toronto an 
route for the Niagara Falls, and I had my first experience of the 
wonderful railway oars of the country. As you enter these oars 
you are so struck by the luxurious m&gnifioenoe, so ostentatiously 
apparent, that you do not stop to oonsider if the comfort is re&L 

A palatially oarved, decorated and upholstered drawing-room 
by day is converted by great ingenuity into a sleeping ear by 
night. At one end is a smoking room and lavatory for men, 
whilst at the other is the lavatory for ladies. The sleeping berths 
aA constructed each to hold two ; there is a row of upper and 
lower berths on either side of the car. When made up for the night, 
heavy tapestry curtains hooked down the middle screen the berths ; 
yon enter an upper or l eaver berth by unhooking your share of 
nooks, leaving the others undisturbed. But here comes the ‘dlffl- 
sittlty — you have to dresl and uqdreee in bed / On thfa eeeaspob 
1 hail an upper betth, whilst the lower was occupied by a mao and 
Ids wife. I shaft ‘not readily forget the following miming. I 
had retired late, the -smoking-room proving attractive. 1 WhenJI 
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fttrtldM peered cautiously through the curtains, tnd found to my 
dismay that all the other bertha had been put up for the day, and 
the passengers were all dressed and seated in the cushioned 
lounges into which the sleeping berths had been transformed* The 
ladies did not look as if they tad dressed in bed 1 I proceeded to 
drees as hastily ns possible, and having succeeded m scrambling 
into a certain quantity of clothing 1 screwed up my resolntion to 
descend from my berth I gently unhooked the curtains and 
stole a glance to see if the ladder to descend was handy ? ifr was 
nowhere to be seen, nor was Sambo, the conductor. I listened ; 
there was a buss of conversation. I determined to descend tbe 
best way 1 could, ftently I protruded a long leg and begs* feel- 
ing about for something to rest my foot on. ft seemed to me the 
conversation suddenly stopped. I became desperate, and shooting 
out the other leg made a combined search— it was useless 1 finally 
dropped to the ground, grabbed up my coat snd waistcoat, aad 
conscious of my collar waggling loose at the hack of my neck, 
fled along tbe centre of the car to the safe sanctuary of the smok- 
ing room. 

From Toronto we went on to Niagara. The Falla are indes- 
cribably beautiful — the sight of a lifetime. Wi* crossed tbe sus- 

? pnsion bridge and entered the United States. Returning wta 
oronto we took train to North Bay, on tbe main .line between 
Montreal and Vancouver. I regret time did not permit me fa 
visit Ottawa, as this is one of the most important timber centres 
in Eastern Canada. Enormous quantities of timber, mostly 
coniferous, are floated down the tributaries of the Ottawa 
River to Ottawa, and thence to the St. Lawrence, whence it is 
shipped to England. There are still immense areas of pine forests 
in Eastern Canada, as also of oak, maple, beech, birob, efo., bat 
the supply needs to be inexhaustible, since it is said that England 
imports some £92,000,000 worth of timber, mostly oonijfcrons, 
annually. u 

Large qusntities of pulp and paper are made mostly from 
spruce and poplar. The paper is used for newspapers, etc. ^ 

The railway journey across the Canadian Continent is ropghly 
made up of three sections — 

(i* Montreal to Winnipeg ... 1,424 miles 

(ii) Winnipeg to Calgary ... 840 „ 

(iii) Calgary to Vancouver ... 642 „ 

Tbe first section is comprised mainly of cultivation, forrot, 
meadow land and lakes, and excellent views are obtained tf the 
groat Lal^e Superior, tbe train passing along its shores for fovemtl 
nones. Saw mills and grain elevators are common sights. 

Between Winnipeg and Calgary is dbe prairie section? fifi « 
theqfcaiat nam e s of sereral of tbe s t ations remind one vtvftdiyiof 
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those entrancing stories of onr earlier days. Portage la prairie, 
Elkhorn, Red Jacket, Indian Head, Qu*Appelle, Moose Jaw, Swift 
Current, Crowfoot and Medicine Hat : with snob names what can 
one think of but Red Indians and scalps and so forth, and one 
actually occasionally seeB a hatchet-faced copper-coloured Indian 
of the great Cree nation. 

As a matter of fact the billowy prairie is somewhat mono- 
tonous aud disappointing, and we welcome with pleasure our near 
approach to the third section, the Rocky Mountains and the Selkirk 
Range. The scenery of this portion of the journey iB really mag- 
pifioent and impressive, that of the Selkirks being however even 
more striking and imposing than the Rockies. There is a continual 
changing panorama of snow-capped mountains and appalling 
precipices, deep gloomy canyons and roaring torrents ; enormous 
glaciers are passed, at times the train in its wonderful sinuous 
course passes through dense forests of Donglas fir, spruce, cedar, 
etc., many of the trees of enormous girth and height. Near BeaT 
Creek on the slopes of the Selkirks the railway is protected from 
avalanches by open-work tunnels made of large baulks of timber 
bolted together. There are several places to break the journey, 
notably Banff and Glacier ; here there are excellent hotels, and 
Swiss guides are obtainable for mountaineering. I was much 
■truck with the natural reproduction of the pine and fir forestB ; 
many areas were passed which had all the appearance of successful 
plantations, although from their position it was evident they were 
natural and not artificial. Fire would appear to be the greatest 
difficulty the Government has to cope with, and steps have been 
taken in the direction of fire conservancy. Notices are posted up 
at the railway stations regarding the lighting of fires and burn- 
ing of forests, and fines are the penalties for infringing the rules. 
As Vancouver is neared, the snow-capped Mt. Baker ( 14,000 feet) 
can be seen ; gigantic trees and stumps of forest monarcbs are 
frequently observable as the coast is neared. It is said that some 
of the Douglas firs reach 60 feet in circumference with a height of 
200 feet The finest forests are along the coast, and near 
Vancouver a large area of primeval forest has been set apart as a 
park ; here I saw a number of trees of enormous girth. 

Taong-gyj. 


(To be continued .) 
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ZhfMftftts smd tM» AXSftss. 

By F. Finn, B.A* f F.ZJS. 

(Continued from page 310.) 

Chapter VII. 

THE FRANCOLINS AND SPUR-FOWL. 

The partridge to whioh the above names are applied form 
two very distinct groups y the spar-fowl in particular being very 
easily recognizable. They are smallish birds, quite partridges in 
size, but with longer tails than partridges usually have, and as they 
sometimes raise these in a folded form, they remind one much at 
such times of small bantam fowls, their resemblance to these being 
increased by the bare red skin which, as in fowls, surrounds their 
eyes. The cocks are always quite different in plumage from the 
hens, and have two or three spurs on each leg, the hens having one, 
two or none. 

The birds are perhaps just as much miniature Jungle-fowl & 
Partridges, but they have not the hackle or long tail of the Jungle- 
cocks, so that they may as well be classed with the partridges as 
anywhere else, the various groups of the phenaant family being 
inter-related in such a complex way that it is quite impossible to 
arrange them naturally in a line, so to speak — a difficulty whioh 
besets all classifications. 

The Spur-fowl are only found in India and Ceylon, three 
species being known; they all keep muoh to cover and are difficult 
to flush. 

The Red Spcr-fowl. 

Ottlfopardix apadicea , Blanford, Faun. Brit. Ind. Birds, 
Vol. IV., p 106. 

Native names : — Chota jungli murghi , Hind, in Central 
Provinces ; ohakotri, kokatri , Mahrattas in the Syhadri Range ; 
kustoor , Mahrattas of the Deccan j aarraoa Mh Tamil ; yerra-4codi t 
jiUarkodi , Telugn. 

The general colour of the male of this species is chestnut 
the female being mottled black and buff ; the legs and base of the 
bill are red, as well as the naked skin round the eyes. 

The cock is about fourteen inches long, with a six-inch tail, 
end wing exceeding this by hdlf an inch ; the bill from gape is an 
inch in length, and the shank nearly twioe this. The hen is a 
little smaller. 

Tht 8ptnvfbwi inhabits the base of the Himalayas in Oudh* 
and is found in the peninsula south of the Indo-fforogetie plain 
whscevor the locally is snihtbfo, for it avoids cultivated ami open 
aouutqr, freqasoting hilly fewest fend. 
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It varies a .good deal in plemage, birds from Mount Abu *> and 
Ahe neighbourhood being pakr y especially the females, in which 
the blade pencilling on the bade vs very scanty, and the ground- 
calsar pale and greyish. About .Methane end Mahableshwar also 
>m bird* are very lightly pencilled, although the ground-colour 
is as rich as in typical specimens. ' 

This bird is shy and often solitary, a great runner, and seldom 
seen on the wing ; the call of the male is said to be well imitated 
toy the Mahratta name Icokatri, being a kind of crow ; the general 
note is a harsh cackle. It breeds between February and June, and 
possibly again towards the end of the year; three to seven eggs are 
$dd» ora buff or greyish colour. If is good eating in the cold 
weather, but requires hanging a few days. 

The Painted Spur-fowl. 

Gall o per dix lunvlaid , Blaaford, Faun. Brit. Ind, Birds, Vol. 
IV., p. 108. 

Native rames : — Kaingir, IJriya; A tknol, Orissa and Singhhum ; 
flsrfta, Oond in Chanda; Kul-koli , Tamil ; Jitta-kodi, Telugu. 

This bird is slightly smaller than the last, the male being 
tlttia over a foot in length ; it also shows very little red round the 
eye. Its colour however makes it easily distinguishable from 
any other partridge-like bird The general colour is chestnut, 
with white black edged spots, the head is speckled with black and 
white, the crown being glossed with green, the shoulders are also 
dark glossy green, the tail is green-black and the breast buff with 
black spots. 

The hen is of a uniform sooty brown, with the head mostly 
ehestnut. The bill and feet are dusky in both sexes, not red as in 
the ether species. This beautifully-marked bird especially affects 
rocky hills, nud is somewhat locally distributed. It appears not to 
eocnratall on the Malabar Coast, nor in North-Western India, nor 
ia it fonnd in the Bombay Presidency north of Belgaum, nor 
anywhere north of the Ganges. Although it occurs in some parts 
of the Red Spur-fowl's territory, it does not extend so far to the 
west or north. Its breeding season is from Mareh to May, snd the 
eggs, whioh are glossy and pale drab in colour, do not exceed five 
in number. 

The Ceylon Spur-fowl. 

GtHoperdix biealearata, Blanford, Faun. Brit Ind. Birdi 
thl IV., p. 108. 

Native names : — Habah or Sfiban-kulciUa, Cingalese. In site 
this bird is intermediate between the last two bat has a shooter 
tajj^than either of them. 

m , The oock has a speckled appearance, being streak e d above 
and on the flanks with wbite.en* black ground ; the neok in font 
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i» white With black edgings and tbe bre ast pore white, the rtimp is 
obwtnat, end there is en intermixture sf this odour on the 
shouldeie ; the tail sad most of the wings are black and tbe lower 
part of the belly dark brown with pale spots, 

The hen is of a dull chestnut brown, and both sexes have red 
bills and feet as well as a red space round the eye. 

’i 

This is the only Spur-fowl found in Ceylon, and it is confined 
to that island. Even there its range is not universal, lor it is 
absent from the dry northern portion. Being, like the vest of the 
group, an inveterate skulker, and having a cackling note, it is more 
often heard than seen. It breeds from April to August, the eggs 
being cream-coloured, and usually only four in number. 

Tbe Francolins are a numerous group of partridges mostly 
found in Africa; five species are, however, Indian, and these include 
the most widely-spread and best known of our partridges. They 
are of the typioal partridge form, with tails of xneduim length, ahd 
no bare skin about the eye. In all the oooks differ from the hens 
either in plumage or by possessing spurs ; these are always absent 
in the hens. The Francolins are inclined to affect cultivation, and 
are the best of our partridges for sporting purposes. 

The commonest of all is— 

The Grey Partridge. 

Franeolinvs pondicerianu*, Blanford, Faun. Beit., ujdL 
Birds, Vol. IV., p. 139. 

Native names : — Titar, Ram filar, gora ttlar. 

Hind. hhyr % Bengali, Uriya; Gowjal huH, Canarese; leg ndari, 
Tamil ; Kawumu, Telugu ; Ouoaa and vxtfuwa, Cingalese, 

Both sexes are alike in colour in this species ; the npprirwarts 
are brown, boldly pencilled with dark-edged, creamy Whigs bam, 
and the lower buff with fine dark transverse pencilling j thafebroat 
is buff surrounded bya broken blackish band, and the wafer fedl 
feathers chestnut. The bill is dark grey, the eyes dacfedftd ft* 
legs dull red. The cock is distinguished from the hen ty hetrig 
slightly huger and by having a sharp spar on each fog. 

The* cook is fast over a foot long, with the wingafekiy *fe 
inches, and the shank about an inch and a half. 

This bird is found almost all ever India, bat it avoids 
swamps and thick forest, and does not usually amend hifeMto* 
higher level than 1,500 feet It is absent frets Lower ffcamri sgtd 
from the Malabar Coast south of Bombay;' and It is not Mfimst 
df India. Westwards, however, it ranjfe as far m ttmSjdwfen 
Gttj& itis most Abundant Where ouliS^Hen ip iateymmfflEife 
bnshjaagfe, and its harsh shrill call, fertaafag mk 

ml I m wa i»tmi m in ttwwrtfft til, Hwrih i pWlT 



INDIAN PHEASANTS AND THEM ALUM. 


196 

with the native*. Some of these letter like the note, but the greet 
season for keeping partridges is the sport they afford as fighting 
birds. So pugnacious ere they, that I have seen two birdaJet out 
of their cages near a lawn which had no idea of “ going to grass," 
but flew at each other straightway; and they are commonly 
oanght by putting out a tame cock in a cage garnished with nooses 
in which his wild assailants are caught. To make him call and 
challenge them, he is blown upon, an act which excites him to 
the greatest fury. Many birds also, at Calcutta at any rate, are 
brought in as mere chicks, and brought up by hand. It may be 
such specimens are the very tame ones one sees following their 
owners like so many little dogB, when let out ; but possibly this 
partridge, like the chukor, can be easily tamed when adult. 
Double-spurred birds now and then occur, and are naturally pre- 
ferred by thejuatives for fighting, but I have never seen such a one. 

For ordinary sporting purposes, amongst Europeans, this 
partridge is not much esteemed ; it is hard to flush, being an 
inveterate runner, and when yon have got it is apt to be dry And 
flavourless. The best time to get it in good condition is in the 
early part of the cold weather. It has a very bad reputation as a 
filthy feeder, bnt both Pea-fowl and Jungle-fowl, when found near 
villages, are not by any meanB blameless in this respect, so that 
very possibly the humble grey is not bo very much worse than his 
betters iu this respect. 

The breeding season of this bird is an extended one, for 
while they usually go to nest between February and June, many 
breed a second time between September and November ; the eggs 
are brownish white, and six to nine form the clutch. 

The Swamp Partridge. 

Francolinw gularte, Blauford, Faun. Brit. Ind. Birds, Vol 
IV., p. 141. 

Native names i—Kyah, Khyr , Raijah , Bengali ; Km, Koera, 
Assamese; Bhil tiUrr of the Cacharis. Formerly aometimes 
erroneously called the Ckrihore, 

This species is easily distinguished from most of our partridges 
by its large size and comparatively long legs ; as in the last species, 
the sexes are alike in plumage, but the cook is easily distinguish- 
able by his spurs. The upper plumage is brown barred with buff, 
and the outer tail feathers chestnut, as in the grey partridge ; but 
the throat is bright rust-red, and the rest of tbewierpartB brown 
longitudinally streaked with white, so that the effect is verv 
different, ,The bill is blackish, 4 be eyes dark, and the legs, dull rot). 

The cook of this species, which is a little larger 4ban4he hen, 
wfH measure fifteen inohes, though his tail is only, a little over 
(Mar; the wing is more than seven inches, aUd the shank 
measures two and a quarter. 
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The Swamp Partridge, as its name implies, has a quite 
different habitat from our other species, affecting high grass and 
cane-brakes near the edges of rivers and jheels 9 though it will 
come into cultivation to feed. It haunts the alluvial plains pf the 
Ganges and Brahmaputra, extending from Pilxbhit to the ex- 
tremity of Assam and Caohar, and even occurs occasionally on the 
Khasi plateau ; it is, however, absent from the Sundarbans. Very 
little is known about its breeding, but on two occasions five eggs 
belonging to the species have been taken in April ; they were 
cream coloured and slightly speckled. 

Owing to the localities which it frequents, the Swamp 
Partridge is usually shot from elephants 3 but Dr. Blanford states 
that he has shot it on foot near Colgong, in grass only three or four 
feet high. He states that it much resembles the common grey 
partridge in its edible qualities, as it also does in its call ; and it 
is equally pugnacious. Mr. Hume, in the ‘Game Birds of India,’ 
falls foul of his artist for representing this speoies standing in 
water like a wading-hird. No doubt the draughtsman represented 
it thus in ignorance ; but it would be interesting to know if thifc 
one of the very few swamp-haunting birds in the Pheasant family* 
ever does go voluntarily into water in the wild state. The keeper 
of the aviary in which this species was confined in the London 
Zoo told me that he had seen it standing in water, and the white- 
winged Pheasant (Phaaianua principalia) which inhabits the 
Bala-Morghab river's reed-beds, is known not only to wade but to 
swim, if neoessary. 

The Black Paktridge. 

Francolinua vulgaris, Blanford, Faun., Brit. Ind. Birds, Voi. 
IV., p. 1 85. 

Native names i—Kal* titar. Hind., Raia-litar (the female) 
Nepal ; Tetra, Garhwal 3 Vrembi of the Manipuris. 

In this species the cook is spurred, and his plumage * differs 
conspicuously from that of the female. His general eriftoor is 
black with a long white patch on each side of the faedj large 
white spots dong the sides, and close whfte barring on the 4 ’ lower 
part of the back and the tail. There is a chestnut collar sieved 
the neck, and a patch of the same colour under the tdl 3 the 
shoulders and most! M the wings are brown marked with b m, the 
markings following the edge of the feather ; the quills are * batted 
yith buff. The , belly is pale chestnut marked with white; the 
crown strewed light and dark brown. 

The bed is somewhat like the cook above, but the herein# of the 
hack and tail is hoarser, and bu6wr and buff i nste a d of bleep ,uadr 
white/- fifed? shbtu mo * black oa the head or below, -and Mushest* 
m»t*on .thwnesfeaxespt at 'the back. 8h* has the oycbrante »pdi 
sides of the head. buff, the throat nearly White, and Ike rteKl#) 
tator puts: buff irregularly pencilled with brown. 
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Young oooks are more spotted with white than the M birds, 
and young hens also are spotted on the breast, not pencilled like 
old ones. 

The bill is black in the cock and dark brown in the hen ; the 
eyes dark and the legs orange-red in both sexes. 

The sexes both vary in size, but the cocks are the largest ; 
one will measure about thirteen and a half inches, with the tail 
four inches and the wing just over six; the shank about two. 

The Black Partridge with us inhabits Northern India from 
Bind to Manipur ; Ur southern boundary runs south of Cutoh and 
north of Kattywar, and thence to the Chilka Lake in Orissa. 
To the northward it ascends the outer slopes of the Himalayas, 
following the river valleys to about five thousand feet ; Manipur 
is its eastern and southern limit, but it has a wide range to the 
west of India, ranging through Persia and Asia Minor even to 
Cyprus. It formerly inhabited Greece, Italy, Sicily and Spain, 
and appears to have been the bird known to the Greeks and 
Bomane as Attayen, and was muoh esteemed for the table. It haB, 
however, become extinct in these western countries, and is 
evidently a bird which needs oarefnl preservation. This it well 
deserves, as it is an excellent sporting bird, and very good eating ; 
in fact, one of the moBt desirable of all partridges. Its strong- 
hold in India is the Indo-Gangetic plain and the regions adjacent; 
it especially affects high grass and tamarisk sorub near water and 
cultivation, and often cultivation itself. It is generally met with 
singly or in pairs. The male has a terribly harsh call-note or 
crow, which he is fond of uttering from an anthill. There is a 

d ty native legend which renders the call as H Subh&n, teri 
rat” but I have never been able to fit these pious words to 
it, or any others. The Black Partridge breeds from May to August, 
most nesting in Jane : the eggs are fairly numerous, six to ten 
in a clutch, and drab in colour. 

The Painted Partridge. 

Franoolinu$ pictu §, Blanford, Faun. Brit Ind. Birds, Vol. 
IV., p. 137. 

Native names Titer, kata tter, Mabaratta; kakfura 
hodi , Telugu. 

In this species neither sex possesses spurs, and the 
ban and the cock are muoh alike, though not indistinguishable. 
It is rather smaller than the Black Partridge. The cook is 
not unlike the male of the Black Partridge above, but very 
different below, being so heavily spotted with white that them is . 
dely enough black to separate the spots; there is no chestnut 
cottar round the neck, but the eyebrows, face, and thrtaftrtre 
chestnut. In the hen the throat is whitish, and the bars en the 
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hack ore buff, and wider apart than in the cook. The bill it 
biaokish, the eyes dark, and the legs orange-red. 

This bird occupies a territory south of the Black Partridge’s, 
the southern limit of that bird being the northern frontier of the 
painted speoies ; this becomes rarer towards the south, and is 
absent from the Malabar Coast south of Bombay, as also from 
Mysore. Nor is it found in the Peninsula south of Coimbatore, 
although occurring in Ceylon on some of the hills west and 
south of Newera Eliya. It is not found east or west of India. 
It meets the Black Partridge on the boundary of that species, 
and hybrids between the two are occasionally found. Its general 
habits and its qualifications as a sporting bird and table delicacy 
are much the same as those of the Black Partridge, and it may be 
regarded as one of our most desirable game birds It is more often 
found in cultivation than the other species, and also more 
frequently found in dry grass land at a distance from water, so that 
it would appear to be of a more adaptable nature. Another detail 
of its habits which differs from those of the other speoies is its 
partiality for perching on trees, whence the male frequently calla; 
he has a different and less harhh note. Its nest and eggs are 
much like those of the Black Partridge, but it seems to breed 
somewhat later. 

The Eastern ok Chinese FkancoliN. 

Francolinu • < hinens is, Blanford, Faun. Brit. Ind. Birds, 
Vol. IV., p. 138. 

Native name : - Rka , Burmese. 

This species is intermediate in size between the Mack and 
the painted franoolins; the sexes differ in colour nearly as con- 
spicuously as those of the black speoies, and the mile only 
possesses spun. The general colour of the cock is black epotfced 
with white, these spots becoming broad bars on the belly. The 
top of the head is brown with pale edges and black forehead and 
eyebrows; there is another black band from the oorner of Abe 
mouth to below the ears, and between this and the eyebrow a 
white streak covers the side of the face, the throat being also 
white. The lower back is black with close narrow white ban ; 
under the tail is a chestnut patch, and the shoulder featfesrs - and 
innermost wing quills are edged with chestnut and bare the 
spots boff. 

The hen is brown above, with a pale mottling ; tike lower 
back is barred with buff -and brown ; t he chin and threat duty 
white, and the underpays below this buff barred with d*r|hrof&» 
and plain chestnut under the tail. On the head the eyebrnwg and 
cheek-stripes are brown, and the light-band ; boff. Thebtak la 
4vk brawn» eyes light base!, and tbelegs orange. 
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This .Fran colin is found, in our limits, only in certain parts 
of Burma, and in Karennee. It is common in certain localities 
north of Prome in the Irrawaddy valley ; it has also been obtained 
in Toungoo and the Thounggyen valley. Outside Barma it 
inhabits South China Cochin China and Siam. Its general 
habits resemble tho^e of the two previous species ; it haunts forest 
clearings and waste land, and is aIro found in bamboo jangle. In 
Burma it breeds in June and July ; as many as eight eggs may 
be laid, and they are pale buff iu colour. 

(To be continued .) 

VI -EKTRAG T&, NOTES, AND QUERIES. 

“ Spike ” in Sandal Trees- 

I read your interesting article on “ Spike ” disease in sandal 
some weeks ago. May I venture to Ray something about it in 
your valuable paper. I have read with great interest Mr. Barber’s 
Report on the above subject in the Indian Forester. Some very 
interesting experiments might be tried and noted I have been 
stationed in this Taluq (Hunsur for 1& years, and have noticed 
the alarming extent the spike disease has taken hold of the sandal. 
In Mr. Barber’s Report in the Indian Forester he quotes Mr. 
McCarthy, who say* that the spike disease “originally came from 
Mysore in to Coorg.” This I beg to differ from, because near the 
Coorg boundary the disease seems to me worse than towards the 
east. True, just outside the town of Hunsur the disease has got a 
thorough hold of the trees, but how far enst this spike disease 
extends I cannot say. 1 would be very much obliged to some 
Forest Officers iu the Mysore service who would give me Borne data 
on this subject in their respective districts. Mr. Barber seems to 
be in some doubt whether sandal trees with the disease produce 
flower and fruit. I say they do, as I have seen it. I hope to get 
photographs of it, and if Mr. Barber would care to see them I 
will very gladly send him a copy. 

Another interesting thing I tried was how long sandal trees 
with spike live. In August last I marked three trees which were 
all in a line about 15 feet apart. I marked the trees as follows 
Nos. 1, 2 and 3. No 1 tree had the disease when I marked it, No. 2 
had just begun spike. Nos. 1 and 3 were on the left and right 
and No. 2 was in the centre. From time to time I used to 
inspect these trees and watch their progress. Some time in 
November I inspected these trees again, and found No. 1 tree was 
dying fast. No 3 the disease was spreading rapidly all on the 
tree. No. 2 tree no spike, but dying in a different way. On the 
1st February I had a look at them again, with the result that 
No. 1 tree was found quite dead, No. 3 tree in a very bad stetoj 
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No 2 tree dying, bat still with no Appearance of spike. How 
can Mr* Barber nocount for No. 2 tree not getting spike? Just 
before writing this I had a look at Nos. 2 and 3 trees (No. 1 I 
had dug up). No. 3 tree is all but dead, and I would venture to 
'say that it will be quite dead by the middle of next month. No. 2 
tiee has no appearance of spike as yet. So in this individual case 
the life of this tree, since it started getting spike, is eight months. 
1 hope to try this experiment in other localities in this range so as 
to Rtnke an average to find out the length of time they live after 
once getting the disease. 

As regards Lantana having anything to do with spike is» 
1 think, doubtful, as for instance, in a certain gentleman's 
compound here, where Lantana has never been known to exist, 
ceitdin sandal trees have been watched by him from time to time. 
There is certainly an appearance of spike on them. I don't think 
Atiy one can say for certain now that Lantana is the causa 
of this. 

Is spike a new disease ? Sandal has been in existence for 
years and years in the Mysore Province. The disease may have 
existed some time or other, but whether it did or not, it is of a 
very virulent type at present. Some one laughed at me at the 
idea of having mentioned this subject, and said that the disease 
must have been going on for years and yet there is .sandalwood to 
fill our kotiea with. Let that be as it may, but if any one would 
care to come rouud with me I will show them what havoc the 
disease is doing at present. Trees of all sizes, except saplings, 
get it, but at what age it makes its appearance, I would not 
venture to say. 

The question now is, what is to be done to cheek the spread 
of the disease ? In Coorg I believe they uproot all sandal trees 
with the first appearance of spike. It is all very well to do this in 
Coorg, where the area of sandal is not great, but in Mysore it is of 
a very different matter. Sandalwood is the chief source of revenue 
for the Mysore Forest Department, and I think the Mysore 
Government should go in to the matter at onoe and see what can 
be done. I think it is of a far more serious matter than some 
people think. Young trees die off in hundreds with no henrtwood 
and are only useful for firewood. If this be the case, how long 
will sandal lost at the present death-rate ? 

P. E. Benson, in Indian Planting 

Hunsi'R. and Gardening. 


SmUtat Jkomtlt oft Vtottry- 

On the 26th March last the versatile President of the United 
States found leisure to lecture before the Society of American 
Foresters at Washington on “The Importance of Practical Fafestay.” 
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Hm lecture forms a clear and concise statement of the vakMnd the 
aims of scientific forestry, and as suoh may be read with as much 
edification in India as on the spot where it was delivered. After 
laying down the theorem that the forest policy of any country 
must be an essential part of his land policy, Mr. Roosevelt 
went on s — 

First and foremost, yon can never afford to forget for one 
moment what is the object of the forest policy. Primarily that 
object is not to preserve the forests because they are beautiful, 
though that is good in itself ; not to preserve them because they 
are refuges for the wild creatures of the wilderness, though that, 
too, is good in itself ; but the primary object of the forest policy, 
as of the land policy, of the United States is the making of 
prosperous homes. It is part of the traditional policy of home- 
making of our country. Every other consideration comes as 
secondary. The whole effort of the Government in dealing with 
the forests must be directed to this end, keeping in view the fact 
that it is not only necessary to start the homes as prosperous, but 
to keep them so. That is where the forests have got to be kept. 
You can start a prosperous home by destroying the forest, but you 
don’t keep it prosperous. 

And you are going to be able to make that policy permanently 
the policy of the country only in so far as you are able to make 
the people at large, and above all the people concretely interested 
in the results in the different localities, Appreciative of what it 
means. Give them a full recognition of its value, and make them 
earnest and zealous adherents of itr— keep that in mind, too. That 
is the only way in which, permanently, this policy can be made a 
b access In other wordB, yon have got to convince the people of 
the truth, and it is the truth, that the suocess of homemakers 
depends in the long run upon the wisdom with which the nation 
takes care of its forests. Now, that seems a strong statement. It 
is none too strong. There are small sections of this country, as 
of every country, where what is done with the woodland makes no 
difference $ but over the great extent of the country the ultimate 
well-being of the homemaker is going to depend in a very large 
part upon the intelligent use made of the forests. Now, in other 
words, you yourselves have got to keep this practical otyect before 
your mind. Yon have got to remember that a forest which 
contributes nothing to the wealth, progress, or safety of the 
country is of no interest to the .Government, and should be of 
little to the forester. Your attention must be directed not to the 
preservation of the forests as an end of itself, bat as a means for 
preserving and increasing the prosperity of the nation. 

, . 44 Forestry is the p r e s e r vation of forests by wise use," to 
qoeto a phrase 1 used in my first message to Congress, and keqp 
before your minds that definition, that forestry is the pr e se rv ati o n 
of forests by wise use; not by abbreviating the use, but by making 
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the forest of use to the settler, the rancher, the miner, the' man 
who lives in the neighbourhood, and, indirtetly, the man who 
may live hundreds of miles off down tbe course of some great river 
which has had its rise among the forest-bearing mountains. 

The forest problem is in many ways the most vital internal 
problem of the United States. The more closely this statement 
is examined, the more evident its troth becomes. In the arid 
region of the West, agricultural prosperity depends first of all 
upon the available water supply. Forest protecion alone can 
maintain the stream flow necessary for irrigation in the West, and 
can prevent the great and destructive floods so ruinous to com- 
munities farther down the same streams that head in the arid 
regions. 

The relation between the forest and the whole mineral in* 
dustry is an extremely intimate one, for, as every man who has had 
experience in the West knows, mines cannot be developed without 
timber, usually not without timber close at hand. In many 
regions through the arid country ore is more adundant than wood, 
and this means that if the ore is of low grade, tbe transportation 
of timber from any distance being out of the question, the use of 
the mine is extremely limited by the amount of timber available 
close at hand. 

The very existence of lumbering of oourse— and lumbering is 
the fourth great industry of tbe United States— depends upon the 
success of your work, of our work as a nation, in patting practical 
forestry into effective operation. 

As it ia with mining and lumbering so it is in only a Jess 
degree with trauBporation, manufactures, oommeree in general* 
The relation of all of these industries is of the most intimate and 
dependent kind to forestry. 

It is a matter for congratulation that so many af these 
great industries are now waking up to this foot, the railroads 
especially, managed as they are by men who are obliged % a look 
ahead; who are obliged by the very nature of their prefsedton 
to possess a keen insight into tbe future have awakened to a 
dearer realisation of the vast importance of economical Use 
both of timber and of forests, fyen tbe graring industry, as 
it ia carried out in the great West, which might at filet right 
appear to have little reference to forestry, Is nevertheless* deed y 
related to it because great areas of winter mage, ranges ^ilktb 
and good for winter grasing, would be absolutely useless *ithettt 
thammyrnarnaggcin Ifos mountains where the foreri reserves fie. 

A« ail of yon *know, the forest resaorCes of our country are 
already seriously depleted. They can batteeewed and nxaftktained 
oety by your co-operation* by the oe-epecetioa of ’tbt4smft*r 
tri^h the lumberman, »ith the pmetfoal nrinefhoriljwil^^l 
bit' types, but * above thepinetioal man ef , < pri ii f Hi 
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whose profession is lumbering. And the most striking and 
encouraging fact in the forest situation iB that lumbermen are 
realising that practical lumbering and practical forestry are allies, 
not enemies, and that the future of each depends upon the 
other. The resolutions passed at the last meeting of the 
representatives of the lumber interests, which occurred here in 
Washington, were a striking proof of this fact, and a more 
encouraging feature of the present situation. As long as we 
could not make the men concerned in the great lumber industry 
realise that the foresters were endeavouring to work in their 
interests, and not against them, the headway that could be 
made was but small, and we will be able to work effectively and 
bring about important results of a permanent character largely 
in proportion as we are able to conviuce those men, the men 
at the head of that great profession, of that great business, of 
the practical wisdom of what the foresters of the United States 
are seeking to accomplish. 


The last analysis, the attitude of the lumberman toward 
your work, will be the chief factor in the success or failure of that 
work. In other wordB, gentlemen, I cannot too often SAy to you — 
as, indeed, it cannot be too often said to any body of men of 
high ideals and good scientific training who are endeavouring 
to accomplish work of worth for the country —that they must 
keep their ideals and yet seek to realise them in practical ways. 
The United States is exhausting its forest supplies far more rapidly 
than they are being produced. The situation is grave, and there 
is only one remedy. That remedy is the introduction of practical 
forestry on a large scale, and of course that is impossible without 
trained men— men trained in the closet and by actual field-work 
nnder practical conditions. You have created a new profession — a 
profession of the highest importance, a profession of the highest 
usefulness toward the State ; and you are in honour bound to 
yonrselves and to the people to make that profession stand as 
high as any other — as the profession of law ; as the profession 
of medicine ; as any other profession most intimately connected 
with our highest and finest development as a nation. Yon are 
engaged in pioneer work in a calling whose opportunities for 
public service are very great. Treat the calling seriously. 
Remember how much it means for the country as a whole. 
Remember that if you do year work in~ a crude fashion, if you 
only half learn yonr profession, you discredit it as well as 
yonrselves. Give yonrselves every chance, by thorough and 
generous preparation and by aoquittng, nftt 'Only 4 thorough 
knowledge, not only the knowledge that - goes deep, but wwm 
outlook over all the questions on which yon have to tench. The 
profession which you have adopted is one which touches the 
Republic on almost every side— apolitical, stooial, industrial, do 
Mteial —and to rise to its levdTyoo Will need a wide acquaintance 
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with the general life of the nation and a view-point both broad 
And hi^li. Any profession which makes you deal with your 
fellowmen at large makes it necessary that if yon are to succeed 
yon should understand what thbse fellowmen are, and not merely 
what they are thought to he by people who live in the closet 
or the parlour. You have got to know who the men are witl^ 
whom you are to work, how they feel, how far you can go, when 
you have to stop, when it is both safe and necessary to push on, 
‘You have got to know all of those things if you are going to do 
work of the highest valne. 

I believe that the foresters of the United States will create 
a more effective system of forestry than we have yet seen. If 
not, gentlemen, if you do not, I will feel that you have fallen 
behind your brethren in other callings; and Ido not believe 
that you will fait behind them. Nowhere else is the development 
of a country more closely bound up with the creation an4 
execution of a judicious forest policy. This is, of course, 
especially true of the West, but it is true of the East also^ 
Fortunately, in the West we have been able, relative to the 
growth of the country, to begin At an earlier day, so that we 
have been able to establish great forest reserves in the Kooky 
Mountains, instead of having to wait and attempt to get Congress 
to pay a very large sum for tneir creation, as we are now 
endeavouring to do in the Southern Appalachians. 

After congratulating his hearers on the good start that bad 
been Already achieved, the President ended by saying 

Twenty years Ago a meeting such as this to-night would 
have been impossible, and the desires we here express would 
have been treated as having no possible relation to practical life* 
We have reached a point where American foresters, trained in 
American forest schools, are attacking AraerioAn forest problems 
with success. That is the way to meet the larger work yowmave 
before you. It will be a difficult work. Which, again. Is tree 
of almost any work worth doing ; it will be a difficult work, and 11 
all the more so because precedents are lacking. It will <detnaiwt 
training, steadiness, devotion, and enprit de corps, fealty to the 
body of whioh you are members, a desire to keep the ideals 
of that body high. The more harmoniously yoa work with 
oich other, the better and more effective your work will be; and 
e rendition precedent upon your usefulness to the body politic, * 
•• a whole, is the way in whieh you are able to instil yotr own * 
ideals into the man of your fellowmen with whom you cofee in 
Okntact, and at the same time to show yeur ability to wort? in A 
practical fashion with them, to convinoe them that thill ‘is A 
business matter. It wiH be for them to co-operate with yea to 
•owvinco the pufefio of that, sod above eH> so to oenvim' the 
people ef the neighbourhoods in whioh you work, and «s£$bfeH^* 
UMarabefaen end the ethers who make theft lffe4r#de* dfttim 
With the fotaitt— Ho**r. 
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Fonitry* 

(From the Timber Trades JovrnaK ) 

In the House of Commons on Tuesday night, (ft r. Herbert 
Lewis (Flint Boroughs) urged “ that it is expedient to give effect 
as early as possible to the recommendations of the flepartmental 
Committee on Forestry There were two cardinal facts in 
Connection with the question which, he said, deserted the atten- 
tion of the House and the country. The one was that the United 
kingdom paid the enormous sum of £26,000.000 for imported 
timber, and the other was that the country contained 21 million 
acres of waste land on a large proportion of which afforestation 
could be undertaken with satisfactory financial results. The 
evidence that was given to t he Committee on afforestation unani- 
mously favoured some immediate and effV*cti#e provision of 
bringing systematized instruction within the teach of owners, 
agents, foresters, and woodmen. That was a cardinal point of 
the recommendations of the Committee, and he #as glad to believe 
that the President of the Board of Agriculture was himself in full 
sympathy with the spirit of that recommendation. 

Mr. Hanbury said afforestation was a very important question, 
in which he had tnk»n considerable interest tVhen we saw how 
the supply of the rest of the world w-is gradually diminishing, 
and with the possibility before ns of something like a timber 
famine in the not very f,ir distant future, it behoved us to look 
more carefully than we hnd done in the past to our own 
timber supply. There was a good deal of land in the country 
which hardly brought in any agricultural returns, and he thought 
it very probable that much of that land might pay better under 
timber In various parrs of the country they heard about the 
water supply becoming very scarce, and it was quite possible 
that a greater growth of timber in this country might go some 
way to remedy even that defect. (Hear, hear , The D *partmental 
Committee had evidently conducted their work with the 
greatest possible care, hut the evidence had not yet been published, 
and the hon’ble member had the advantage of him, so that he 
would not expect him to express now any definite opinion as to how 
far their recommendations should he given effect to. The 
recommendations would undoubtedly receive his very careful 
consideration, and if supported by the evidenoe he had no doubt 
they ought to reoeive the attention of the Government. 

Mr. Lewis asked leave to withdraw his motion. 

The motion was by leave withdrawn. 

i 

Mr. Nolan (Lough, S.) rose to call attention to the impor- 
tance of this subject, when 


Vide No, 4, p. 155, of this Magazine (April 1908),. 
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Notice having been taken that there were not 40 members 
present, and a quorum not being formed after the usual interval, 
The House stood adjourned at 1 1 o’ clock. 


YI1»— timber and produce trade. 


Ghurohili and Sim’s Oiroular. 

4th Mu ^ 1903. 

East Indian Teak. — The deliveries for April amount to 
1,160 loads iih compared with 1,0 2*2 loads for the same month 
Inst year, making the deliveries for the first four months of 
1903 3,674 loads, as compared with 4,458 loads for the Ranke 
period of 1902. There is no change to report in the London 
market, which remains very bare of Btock mid at a high level of 
pi ice. A little Java timber has been cleared up cheaply during 
the month Prospects of further supplies from the regular porta 
remain quite indefinite, hut shippers are beginning to look 
forward to some period in the dim futu r e when exports may 
possibly be resumed. 

Rosewood, East India.— T here is a fairly good demand for 
prime, large log*-, but inferior wood is not easily sold ; stocks, 
however, aie not accumulating. 

Satinwood. EafrT India.— The demand is rather quiet, and 
only small Rales have heen made, hut prices are steady, finely 
figured logs commanding most attention. 

Ekuny, East India. — There is a fair demand for wood of good 
sizes. 


PRICE CURREST. 

Indian teak, logs, per load ... £10 5s. to £18 10s. 

» ft planks „ ... £13 5s. to £20. 

Rosewood, per ton ... ... £8 to £11. 

Satinwood, per s. ft. ... ... to 18d. 

Ebony, per ton ... ... £8 to £12. 


2taay, ICott tad Dioktoa, Lialtoi. 

Wood Market Retort. 

London, 4th May 1903. 

Teak. — The landings in the docks in London during April 
consisted of 663 loads of logs and 366 loads of pfanf* inurf 
scantlings, cc a total of 1,029. loads, as against 268 loads Sot the 
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corresponding month of last year. The deliveries into oonsump- 
tion were 882 loads of logs and 244 loads of plankB and scantlings 
-—together 1,126 loads, bh against 989 loads in April 1902. 

The dock stocks at date analyse an follows : — 

6,062 loads of logs as against 7 853 loads at the same date last year, 

2,90i „ planks, „ 3,661 „ „ „ 

f, ulOCkBf ,1 I, ft II 

Total 7,963 loads „ 10,931 loads „ „ 

The European landed stocks show a further considerable 
reduction all round, and the bulk of fresh supplies continues to go 
direct into consumption. The enhanced rates are now freely paid 
by consumers, as it is fully realized that the increased prices do 
not bring forward a sufficient supply to meet the requirements 
of the market. Supplies at the shipping ports, as already 

foreshadowed, cannot be augmented for many months to come. 

Business during A] ril lias been quiet, the holidays at the 
commencement of the month causing the usual trade dislocation 
Stocks all round aie not excessive, and business continues steady 
--although of a hand-to-mouth character. 

Market Bates for Products. 

TltOriCAL AGRICULTURIST. 


1st Ala y f 1903. 


Cardamoms 

... per lb. 

Is. 6 d. to Is. 9 d. 

Croton Beeds 

... „ 

cwt 

Ids to 25s. 

Cutch 

... „ 

f» 

25s. to 30s. 

Gum Arabic 

... ,, 

» 

15s. to 20s. 

Do. Kino 

... y, 

lb. 

44. to &d. 

India-rubber, Assam 

... 9, 

» 

2s. to 3s. 

Do. Burma 

"* If 

»» 

2s. to 3s. 

Myrabolans, Madras 

• ft 

cwt. 

5s. to 6s. 

Do. Bombay 

... t) 

If 

4s. to 7s. 6£. 

Do. Jubbulpore 

... 19 

If 

4s. to 5s. 6 d. 

Do. Bengal 

... 9 , 

fl 

3s. 

Oil. Lemon-grass ... 

... f, 

lb. 

5d. to 5\d. 

Orchella weed 

... 99 

cwt. 

10c. to )4s. 

Sandalwood, logs ... 

... 99 

ton 

£15 to £50. 

Do. chips ... 

... ,9 

if 

£4 to £ 8 . 

Seedlac 

... 99 

cwt. 

l)5s. to 120s. 

Tamarinds, Calcutta 

... 99 

f» 

8 s. to 10 s. 

* Do. Madras ... 

••• M 

ff 

4s. (hi. to 6 s. 



CORRECTION SLIP. 

a 

In the paper ‘ A Note on the Sandal Wood Boring Insects of 
Madras' by E. P. Stebbing, published in the July number of the 
Indian Forester (Appendix Series), page I, line 16, for 'per 
maund' read ‘per ton.’ 
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Htrry Chubs Bill. 

By Sir PibrmcH Brandis, K.O I.E., F.R.S. 

The excellent notice of my dear late friend, which appeared 
in the Jmiian Foitater of January last, has given me great 
pleasure, and I wish to supplement it by a few recollections of 
my own. 

Hill war educated at the Sutton Coldfield Grammar School. 
At the entrance examination for the Indian Forest Service in 
1869, he war only 17 years old, and was one of the youngest who 
competed at that examination. Nevertheless he came out not far 
behind the first Successful candidate, beating several men from 
public schools nnd others considerably older than himself. Hill 
had passed in French, and hence wns among those who were sent 
to study Forestry in Fiance under the arrangements which I 
had been petinitted to make while on furlough at home in 
1866. Under these arrangements the students were in the first 
instance sent to Haguenau in ANnce for a course of practical work 
under Clement de Grand prey, who was then in charge of those 
forests. On the outbreak of the Frnnco-Prussian war this work 
came to an end, and in August 1 870 the English students were sent 
home, where they were employed under Dr. Cleghorn’s guidance 
in studying Natural sciences, Hindustani and Surveying, first at 
$t. Andrews and afterwards at Edinburgh. At St. Andrews Hill 
obtained the prise for Practical Chemistry, and at Edinburgh 
he was first in the Sniveling class. The students returned to 
•Nancy in August 1871, and completed their course there in 
October 18711, working steadily and without any holidays, as 
the ordinary course of the Forest School was of two yean 1 duration 
ond they had barely 16 months to do it in. At that tine I waa 
in England on my second furlough, and west to Nanoy to see the 
Students. On this occasion the Piofawtws told me: “ftas wm 
jfwm Atoglmi s seat di $ons garym* % mait Bill c'sst is vrai 
JFcrutiep” At my suggestion the Right lIon*ble Sir Mouptetaart 
Amt-Duff, then Undersecretary of Stjgbe foe India, jjpggpfr tP 
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see the English students at Nancy and he was greatly ntrnck with 
Hill, whom he only met on that occasion. lie retained a vivid 
recollection of him and has asked me to say that he was deeply 
grieved when he heard of his death. 

After working in Oudh for two years, Hill was attached to 
the Forest Survey Branch, which in 1873 had been organized by 
Lieateoant-Colonel F. Hailey. In consultation with that officer 
I conceived the idea of attaching temporarily one or two pro- 
fessionally trained men to the Forest Purvey. Several young 
officers, to whom I made proposals to that effect, raised objections : 
M ’We have learnt surveying and do not require further practice 
in that work. It is moie useful for us to stick to Forest work 
proper.” Bailey, while at home on furlough, had visited Nancy, 
and Bagneris, one of the Professors, had recommended him to 
get Hill for the Forest Survey. When the proposal was made to 
Hill he agreed at once, and his joining the Forest Survey 
baa proved most useful to himself aud to the public service. 
Colonel Bailey writes: 14 During the time Hill was under me, 

I formed a high opinion of his ability and devotion to his 
duties; he quickly picked up the work, and in due course rendered 
valuable assistance in the development of the Survey Branch.*’ 

In 1876 Hill was transferred to Burma, where he was first 
employed in Tharau add i and Prorne on demarcation work and 
afterwards held charge of the Toungoo Division. At this transfer 
he did not grumble for he realize! that service in Burma was 
a necessary preparation for advancement to higher and more 
responsible positions. In 1866, when 1 had the good fortune of 
selecting two distinguished young German Foresters for the 
Indian Forest Service, Dr. fechlich aud Mr. Ribbentrop, my idea 
was that, if all went well, the former would eventually succeed 
me ; accordingly 1 arranged that he should be posted to Burma 
and afterwards successively to other Provinces. Again, in 1874, 
when we were together in Jaunsar, I informed Mr. Ribbentrop 
that his time had come to go to Burma. 

My reason for this action was, that the forests of lower 
Burma had since 1 866 been worked on a well-considered plan 
and had ever since that time yielded a steadily increasing annual 
crop of teak timher and of reveuue, while in other Provinces 
similar results hud been attained at a much later period. Now, 
since the annexation of upper Burma, the net annual revenue 
produced by the Burma forests equals the net forest revenue of 
all other Provinces taken together. It stands to reason theft 
eecviee in Burma must be regarded as a necessary preparation fog 
employment in the highest appointments. 

Hill soon distinguished himself in Burma. ‘ From 1981 In 
*31881 he was acting as Conservator, first in Tenasserinr end 
stiefwards in Pegu. Subsequently, in 1885 and 1888, he wiii 
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Conservator of Forests in the Pun jab, -until, after the annezation 
of Upper Burma, he was sent back as Conservator of Forests and 
p.T-ujjicio Secretary to the Chief Commisioner in the Forest 
Department for Upper Burma. In August 1880, he was appoint- 
ed to Act as Inspector-General of Forests. The remainder of 
his career is well-known to the readers of the Indian Forester* 

He was on furlough at home from March 1891 to March 
1893, and on that occasion f summer of 1881) I had the privilege 
of his company on a three months' tour with the Cooper's Hill 
Forest students. This was the fourth tour 1 had undertaken, 
and niy experience had led me to the conclusion that these three 
months' tours were to a great extent a waste of time nod 
money. Hill at once understood the position. He saw that, 
though the students had had the inestimable privilege of 
Dr. Schlich’s excellent teaching, the majority of them did not 
realize the importance of their own profession and did not fully 
understand what they saw on these tours. It was due mainly to 
his influence that the new system, which 1 had advocated, of 
sending the Cooper’s llill Forest students to Germany for actual 
service under Prussian Forest officers, was sanctioned, and 
this period of preparatory service has now fortunately been extended 
to nine months. Under thip system, which was established with 
Dr. Schlich’s full concurrence, the students now derive the full 
benefit of his excellent teaching, and this probably is now 
acknowledged by all those who have had the privilege of studying 
at Cooper’s Hill. 

Hill fully realised the necessity of making Forestry indigen- 
ous in India and the drawback of its remaining an exotic plant. 
He appreciated the advantage of inducing young Native 
gentlemen of the more influential classes to enter the Forest 
School and the Forest Service. He strongly supported the 
proposal to class Forest Range™ in the Provincial and not in 
the Subordinate Service. In this respect he did not sooceed, hut 
in course of time Forest Rangers will doubtless be classed in the 
Provincial Service. 

Hill did not claim to be a scientific man either in Botany or 
in Zoology. He was familiar with the trees aud animals of the 
forest, and be approached the manifold questions, which the treat- 
ment and management of forestR present in India, from a scientific 
point of view. We all know that he was truly great as a sports- 
man, and this was an important advantage to him in his work. 

A Forester, more than almost anybody else, must nan his eyes 
and moat be able on the spot to draw conclusions from what he has 
observed, and the training of a sportsman is an exoeltart help in 
his work. It makes life in the forests delightful to him, it tnduees 
him , pot only .to visit the foretts, but to Use in them. He becomes 
mob easier familiar with the development of t be growi ng stock 
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and its requirements, than a man who is not a sportsman. It 
gives me great pleasure to call to my mind the great achievements 
in Indian Forestry of Colonel Pearson, Colonel Doveton, Colonel 
F. Bailey and the late Colonel Peytou. These eminent men had 
not had the privilege of a regular training in their profession, but 
their love of sport made the forest their home, and this is the 
first condition of success in our business. 

The readers of this paper will not misunderstand me. 1 have 
often heard people in India, as well as in England, say that a keeti 
sportsman must necessarily be a good forester. This is about as 
absnrd as the idea which, until a short time ago, was current in 
England, and which to this day is held by many English botanists, 
that a good botanist must necessarily be a good forester. Both 
love of sport and devotion to Botany or Entomology are most 
useful helps, but they are not Forestry. The forester’s buxiness 
is to solve the problems of sylviculture and of forest management 
in a practical manner, and Hill realized this to the fullest extent. 

Hill loved his profession : success in sylviculture, in forest 
management and in adminstration, was the aim of his ambition. 
He was strong and detei mined in endeavouring to carry what he 
considered necessary for the welfare of future generations in 
India. At the same time he had great tuct and he readily 
gained the confidence of those who were associated with him in 
public affairs. I am proud of having had the privilege of his 
confidence and his fiiendship. 


B»oolliotio&i of the tarty days of the Indian Forest 
Dipart&int, 1868 - 1861 . 

By Colonel G. F. Pearson, I.F.S., Rtd. 

In the year 1858, when the embers of the Mutiny were Ntill 
smouldering in the country, I was in command of a regiment of 
Military Police at Seoni in the Central Provinces. The corps 
consisted of a squadron of Cavalry and four companies of Native 
Infantry, in all about Bix hundred men with three English officers. 
It was in September of that year that Tantia Topee made his 
celebrated raid into the Deccan During the raid he halted for 
three days with three thousand Cavalry at a placet on the Peneh 
river, not sixteen miles from my station. We fortified the public 
offioes a a best we could with entrenchments and sandbags, but 
whether his horses and men required rest, or whether he considered 
ns too insignificant to claim his attention, he did not attack ns, 
bat retreated across the Nerhudda on learning that a British 
regiment and at least two batteries of Artillery were stationed at 
Nagpore, which was without doubt his real objective. He was not 
teg after captured in Kajputana and his followers broken up and 
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dispersed. While he was near ns we had an anxious time ; I can 
vouch for it that there was little sleep for any one in Seoni until 
he retired across the Nerbudda. 

My principal duty while in command of this force was to 
patrol the country, rout out any mutineers and disaffected natives 
who might be skulking in the hills or forests, and it waB while 
employed in this way that my attention was first directed to forest 
conservancy. 

As soon as the Mutiny was suppressed the railways were 
taken in band and the timber merchmts and sleeper contractors 
raided the forests for timber, felling trees wherever they liked, 
generally finding they could not remove them after they were down. 
It was only necessary for a contractor, whether European or 
natue, to obtain a parwana or order fiom the civil authorities to 
cut timber for him to *et to work, and as every Gond carried an 
axe it was not long before the forests were strewn with fallen 
logs, no attempt being made to collect or store them. In fact in 
muny cases it was impossible to do so, with the result that the 
greater part of the timber was either totally or partially destroyed 
when the forest fires Bet in. 1 continually brought this to notice 
in my reports, and my having done so, no doubt ppved the way 
to the formation of a department whose duty would be the 
preservation of the forests from ruin It may be of interest te 
mention that the granting of these parwanas was not without its 
after-use, as when the rights of Government to the forests and 
timber in them were questioned, they helped to prove a claim. 
The use of the term * Conservator ’ was also deliberately adopted at 
this time by Government, as indicating more strictly the first 
duty of the Forest Department. Then, as now, there was A 
disposition in some quarters to insist on its being a revenue* 
producing department, an idea which, if carried out, would neces- 
sarily end in forest destruction. 

In the spring of 1859, under instructions from Mr. A. Cog, 
Officiating Commissioner of Jubbulpore, I made a thorough inspec- 
tion of the forests of the Mundla plateau and of those along the 
Meykeel range as far as Bundhara. Starting from Mundla in 
March, I marched through the Khormeyr country, which forms 
the upper basin of Nerbudda, to Amar Kantak, from near whieh 
place that river takes its rise. To this point the Satputa and 
Meykeel ranges converge, forming the two great plateaux of Amar 
Xantek And Goura Dadur at an elevation of 8,6 0 feet above sea 
level, and I have a vivid recollection even at this distance of time 
t toe grand view obtained from them, standing out as they de 
like great headlands into the plains of Chattisghar and Faradm* 
foHy a.eoO feet below them I remember, too, on the Choswa 
Dndur failing in with a splendid herd of kora twtpaA or Indian 
odd deer t sn A ha open, and by careful e talking I managed to taenia 
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the stag, whose horns — with those of a large buffalo 1 shot near 
Baigur Bitchia— are now on the walls of the hall in my brother’s 
house in North Wales. 

From Amar Kantak I turned back to the S. W., following 
the ranges for nearly 200 miles, visiting every hilltop and dadur, 
exploring the forests, noting their contents and getting as far as 
possible into touch with the Kygnrs and Gonds inhabiting them, 
so as to endeavour to learn something of their habits and customs. 
I need not speak in detail of the forests 1 visited as they Are now 
well known, bnt I may mention that while the mature tenk in the 
Bormeyer and Khormeyr valleys was nearly all destroyed and 
burnt in the same way as in Seoni, the sal forests on the upper 
plateaux and on the Kunjar river were practically untouched. 
There was splendid shooting to be got in this country. I succeeded 
in securing several good heads from amongst the heids of red deer 
and buffalo which roamed about mnongRt the glades between the 
forests almost unmolested by man, and which, until 1 came, had 
probably never heard the ciack of a rifle. While I was making 
my way south along the Meykeel hills I got news of a man-eating 
tiger which infested a pass over the hill range dividing the upper 
waters of the lfalon river from those of the Bunjar river. I 
determined to try and shoot him. Just before reaching the place 
I met a party of Gonds who had crossed the pass at a village 
called, I think, Bheenlat in the upper Bunjar valley. When 
crossing the pass they had with them a poor woman carrying 
her two-year old son in a cloth on her back, who probably being 
tiled had fallen behind the rest of the party, and had become a 
prey to the tiger who, as usual, was on the lookout for stragglers. 
The Gonds at first ran away, but returned later armed with tom- 
toms and matchlocks to try and recover the bodies. On arriving 
at the place where the woman had been seized they found 
the hoy sitting almost unharmed within a dozen pnceB of the spot 
where the tiger had dragged and was eating his mother. I could 
find no father to claim the boy so I pensioned him off on 
its. 2 a month to an old couple who brought him up uo'il he was 
able tA earn bis ov/n living and when I lost heard of him be had 

r iwn into a fine strong boy well able to take care of himself. 

had several tries at finding this tiger but was always 
unsuccessful as he had probably been frightened away for the 
moment by the return of the Gonds. 1 believe he was afterwards 
Shot by Mr. Jacob. 

It was about this time, too, that the famous Doomah panther 
played havoc with men, women and children in the northern part 
sf the Seoni district. This beast was credited with no less than 
phiety-three human kills, reported at my police station in 
Doomah, in one year. Certain it is that he killed three people in 
one night in the immediate vicinity of the village, one nf them 
being the mother of one of my sowars whom he dragged out of a 
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hut in the police lines. Both Captain Thompson and myself had 
many tries for her, but always failed to kill her, though Thompson 
missed her once She was eventually killed by a native shikaree, 
to whom the reward of Rs. 600 whs paid, after no more kills had 
occurred for six months. The panther's range was from ten to 
fifteen miles round Doomah aud he seemed almost ubiquitous, 
killing in one place one night and in another ten miles off the 
next. There were many stories afloat amongst the natives about 
this panther, the favourite one being that he had been a Bygah 
pi test, who by means of taking a i>owder had the power of turning 
himself into any animal he liked, and by taking another powder 
of returning to human shape While travelling through the jungle 
with his wife, finding their road blocked by a panther, the 
priest took one of the powders to turn himself into a panther and 
drive off the intruder, at the same tirnegiviug his wife instructions 
to give him the other powder when he returned fiom having done 
so ; but his wife, on seeing him in the form of a panther, was so 
frightened that she diopped the (>owder and ran away, causing 
lum to remain as he was. The priest's rage at this was so 
great, so the native story ran, that out of spite he killed eveiy 
man, woman or child he could find. But against this theory was 
the fact that the true culprit wns a female and the question was 
asked : “ Had the powders the effect of changing thefcex as well as 
the form ?” 

In August 1660 I was Appointed Conservator of Forests in the 
Saugor and Nerbudda territories and had two assistants allowed me. 
I selected Lieutenant Forsyth of the 26th Punjabis and Lieutenant 
Douglas of my own regiment, the 33rd Madras Native Infantry, 
for these posts. They both turned out excellent men for the wotk, 
Forsyth being one of the ablest men I ever had under me; 
indeed, so able a man was he that three or four years after he was 
singled out by Sir Richard Temple for civil employ and appointed 
Deputy Commissioner and Settlement Officer of Nimar. Hia 
settlement report of that district was, I believe, considered second 
only in importance and ability to that of Sir Charles Elliott for 
Betul and Hoshangabad. Forsyth’s eaily death, brought on largely 
no doubt by exposure and overwork, can never be too deeply 
regretted either by his friends or by the public service. 

Our first work was to collect in depots at Jubbulpoee and 
M undla as many of the half-burnt logs, which were strewn over the 
foiest» as was possible. We soon had many thousands Ojf Ion 
collected and the proceeds of tbe sale of these furnished th^ funds 
of oar fiipt modest little budget for 1861-62. 

(h*1661 the Central Provinces were constituted at *, Chief 
Lommlmioaertbip under Sk K. Temple, and the Souther* 
Province wee added to my charge, and In the following yen* Mm 
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Jem* I marched over two thousand miles, besides doing the forest 
work. 1 twice visited Fuclimuree during this period and negotiated 
with the Takoor for the lease of the plateau to the British 
Government. In all thin work 1 was ably seconded by Forsyth 
and Douglas; Forsyth building the forest bungalow on the 
Pnchmuree ; Douglas examining and reporting on the teak and 
sal forests in Mundlu while I was working in the Boree and BetuI 
forests. Forsyth’s share of the work is admirably told in his well- 
known book “ The Highlands of Central India.” 

At that time the jungles of Betnl and Hoshangahnd were 
literally swarming with tigers, and I soon got in touch with them 
while doing my work. I once came across four full-grown tigers 
lying in the shade of a rock by a pool on tbe Machna river, six 
or eight miles below Sharpur. I was liberally supplied with 
Commissariat elephants and besides had my own excellent 
shooting elephant, Fulty Ranee, so that I never had any difficulty 
in following tigers. Perhaps one or two stories of man-eating 
tigers I shot may not be without interest. 

The worst man-eater in the district was a tigress infesting 
the ghftton the road from Sharpur to Betul. She had killed over 
sixty people in eighteen months and hnd twice taken the d&k 
runner, so that it was difficult to find any one to carry the mails. 
As she killed cattle as well as men, which not usually the case 
after a tiger 1ms taken to mnn-eating. I determined to try and find 
her near one of her killb as soon nfter it had taken place as possible. 
I soon got news of her hnving killed a buffalo and at once set 
off on Fnlty Ranee accompanied only by one or two natives who 
knew where the kill was. ns she was reported to be very hold and 
not at all afraid of the Appronch of man. No sooner bad 1 got 
there than I saw her move out of a nullah, into which she had 
dragged her kill, and across some open ground perhaps a quarter of 
a mile wide, to a small itolnted bill covered with grass and low 
scrub, sitting down near the ton of it and watching me. Not 
wishing to risk the lives of any of the men by trying to drive her, 
and also to see wb at she would do as the country behind her 
Wras rather open, I determined to see how near she would let me 
approach her. She Allowed me to come to tbe foot of the hill 
without moving, so I told my mahout to advance very tdowly up 
the hill. I had my smooth bore gun loaded with a single bullet in 
the right barrel and two bullets in the left, a practice 1 always 
adopted when after tiger. We continued to mount the hill step 
by step, expecting the tigress to charge at every moment, hut 
still she did not move but crouched on tbe ground facing me, 
fend therefore offering a very bad shot, especially as she was above 
toe. When within twenty yards of her I judged it better not id 
delay any longer, lest she should take the initiative and charge, 
*a a couple of bounds would have brought her on top ef ns; 
feoerinrieg between the eyes I fired the right barrel at her. 1 hit 
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her lair and she came rolling down the hill like a shot rabbit, 
passing within a few feet of the elephant, and roaring fearfully as 
frhe passed. 1 fired the left barrel, with the two bnlleti in it, 
hitting her under the shoulder and killing her dead. There was 
great rejoicing in Sharpur that night. 

Uad I not seen it myself I would never have believed that a 
tiger would act ae this one did, never moving when attacked. My 
mahout and elephant both behaved with the greatest coolness 
and pluck uuder very trying circumstances, never faltering or 
blowing sign of feAr nt any time. I missed the tigress’ male 
companion two days afterwards in a miserable manner, but as 
no mot e men were killed I felt more or less consoled. 

Soon after shooting this tiger, and while still in the 
neighbourhood of Sharpur, I received n message from Sir Charles 
Klhott, the Settlement Officer, who was then encamped at 
Kajabornri on the extreme western border of Betul, telling me 
that a tiger near there had killed ten people in ns many days nnd 
asking me to try and shoot it. It was then late in May and very 
hot, and having fiom twenty to thirty miles to go f determined 
to march at night, making a halt to feed and rest my elephants 
in the early morning. I arrived at RajAborari about three o'clook 
in the afternoon and determined to try and find 'the tiger at 
once, before lie began moving about iu the cool of the evening. 
I learned that he had killed a boy on the previous evening and 
was probably lying up in a dry nullah not far off, so taking the 
village policeman, who had been with the boy when he was killed 
and knew the place, 1 proceeded to the spot 1 found the tiger’s 
lair to be an insignificant nullah covered along the bottom with 
* jhow,’ and with several shallow pools of water in it. I had not 
gone twenty yards up the nullah when the tiger slowly raised 
himself into a sitting position just in front of me, offering me a 
full chest shot. 1 fired hotli barrels nt him and he fell dead by the 
ride of his victim, whom he had devoured up to the armpits, the 
head and shoulders alone remaining— a truly ghastly spectacle te 
look at. He was, I think, the longest tiger I ever shot, being 
considerably over 10 feet, though l do not recollect his esnet 
measurement, but he was miserably thin and was suffering from 
a festering and jagged wound reaching from the shoulder to 
nearly the tail, caused evidently by an iron ballet from some 
native shikari's matchlock. 1 believe that this tiger had taken 
to man-kilting because he was unable to kill animals on afloomit 
of his wound and was slowly starving te death. I r ecei ve d a 
considerable reward (Rs. 500 or more) for killing these two tigers, 
nrhieh layout in founding a school for Goad villagers in dfppe* 
Machns, w h os e the sebeofanseter had not yet made Iris nppes une s. 
I daresay fey this rime they an so educated that 4 should not 
recognise, them as the came pseple ns i knew. I wonder -father* 
are now any Good rangers at the Debra Forest School? 



318 THE KAKLY DAYS OP THK INDIAN POHKSf DKPAHIBIKNT. 


In 1863 Doctor (now Sir) Dietrich Brandis wm appointed 
the first Inspector-General of Forests in the early months of that 
year. I was summoned to meet him at Nagpui. We nmichcd 
together to Alhcutta on the Pench river, and from there I 
conducted him through the teak and miied forests at the foot of 
the Korai Ghat range as far as the Wyngunga, and then for a 
short tour in Mundla 1 remember that he whs gieatly pleased 
at my being able to go through the forests without a guide, hut I 
should not have been able to cover a quarter of the ground that 
since my appointment to the department 1 had explored, nor 
should 1 have been able to acquire the knowledge of the foiests 
and their contents, as well as of the tubes that inhabit them, 
which 1 possessed had I not enrly learned to do so. it is a haluc 
which every Forest Officer should cultivate. 

It was in conversation between Sir Dietrich and myRelf 
during these marches that the main points of onr forest policy 
were discussed and laid down in a preliminary manner, and it may 
be said that ever since then they have governed the uoiking of the 
Forest Department, 'these jiointe were : - 

I. — Demarcation of reserves. 

II — The protection of forests from fire. 

III.— Sources from which a forest revenue might be raised. 

It was then decided to select two blocks of forests in ahich 
practical experiments in protection from fire should be carried out. 
After mature consideration I selected for this, and Sir Dietrich 
fully concurred with me, one block in the Boree forest at the 
foot of the Puchmuree hills, and the other block in the Jugmundel 
forest on the Khnrmeyr plateau of the Mundla hills Both were 
forests capable of isolation by the natural features of the country 
and were in other ways well adapted for the experiment. For 
carrying out the work in the former 1 obtained the services of 
Lieutenant Doveton, 1st M N. I., and it is to his unremitting zeal 
and watchfulness, as well as to the tact he showed in dealing 
with natives, that this work was carried to such a successful 
conclusion. It is impossible to overestimate the importance of 
this success as most foresters and every civil officer in the 
country scouted the idea of forest protection from fire and every- 
thing oonneoted with it, and had the attempt been a failure, any 
progress in fire-protection elsewhere would have been rendered 
immeasurably more difficult. As it is everyone connected with 
Indian forests knows what a large part fire-protection now plays 
in forest conservancy, and it si to Colonel Doveton that this 
is largely dna 1 am glad to think that he succeeded meat 
Conservator in the Central Provinces on my transfer to the 
N.-W. Provinces in 1868. During the twenty years he held that 
appointment, ho built up the efficient forest department existing 
there now, 
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The Jugmundel fire-protection reserve was placed in charge 
of Lieutenant Douglas, but it was not at first attended with the 
•nine success as in the Boree reserve. This was in no way due to 
any Want of attention or care on the part of that officer, but solely 
to the hostility of the Ahirs in charge of cattle brought up from 
the lowlands to graze in the Mundla uplands, who wanted to 
burn grass for their own purposes. 

Fiom Mundla Sir Dietrich and myself visited the Beejamgo- 
ghur sal forests on the Kewah frontier, wheie Lieutentant Douglas 
was arranging for a supply of sleepers for the railway in course of 
construction from Allahabad to Jubhulpur. I recollect that on our 
arrival in Douglas’ camp we found waiting for us an excellent 
bieakfast, carefully laid out by his Madras servant on a white tnble 
cloth with real bread and butter— a luxury we had not had for 
some time. Sir Dietrich was much pleased at this and remarked 
to ine that Douglas would made a good forest officer 4 for he pays 
attention to details.’ 

The Inspector-General and I parted company here. I returned 
to spend the hot weather in the Boree forest to start the fire- 
protection schemes. The next year was chiefly epent in the 
Berar and Melghat forests, and in June I went home, not seriously 
ill, but in need of a rest after seven consecutive hot weathers 
spent in the plains, and all the early portion of the rains spent 
m camp or in huts, with constant work and little rest. 

With all the means of locomotion that now exists forest 
officers of the present day can hnrdly know how rough the life 
was in those early days of forest work. Still, there were many 
compensations. We had less office work to do ana a liberal supply 
of Government elephants at our disposal, and a good supply of 
tigers atid other game in the forests whenever opportunity offered 
to go after them, and it may be of some comfort, even now, to 
some fever-stricken forest officer to know that, although in my 
77th year, and over thirty years after I have left India, and in 
spite of my being saturated with fever when in India, I am 
thankful to say 1 am quite us active as any of my neighbours 
of the same age, who have never left England. 
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MOTES FROM AN AMERICAN FOUGHT RESERVE. 


Xitsi from u Amorim Fomt 8mrn^ 

By Chahi.kn Howakh Siiinn, 

V \ 8 Head Fovenl Hanger. 



The American forest reserve system is unlike any other 
known to ine, and tiiough now only in its beginnings, has large 
possibilities of future usefulness to the nation. The method 
followed has been to withdraw from sale all Government land 
within certain desired limits, and after careful examination of 
these lands has been made, the President of the United States 
sets them apart as Forest Reserves. Following this plan f 
fifty-six such reserves now exist, ail under the care of the 
Commissioner of the General Land Office, who is the chief of 
ft bureau in the Department of the Interior, one of the eight 
great executive departments of our Government. 

On June 30th, 1902, when the last annual reports were issued, 
these reserves numbered fifty-four, and embraced a total ares of 
considerably over sixty million acres. If a number of new 
reserves now proposed are created, the area will be carried up 
towards eighty-five million acres. The withdrawals preliminary 
to the establishment of new reserves, and additions to thus# 
existing, numbered nineteen in 1902, and two more withdrawals 
had been made for the creation of state forest reserves, making 
a total of twenty-one possible additions. 


Besides these forest reserves there are a number of 
Rational Parks in the charge of the War Department and 
patrolled by soldiers. Then, too, the Bureau of Forestry of the 
Department of Agriculture, which has charge of the scientific 
and technical foresty work of the Government, has certain small 
but important reserves where experimental work is constantly 
being carried on. The Bureau also advises and plans for many 
lumbermen, and other owners of vast tracts of forest land. 
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It may be that all the forest responsibilities now scattered 
through three departments of the federal Government will 
finally be drawn together in some shape co as to be subject to 
one authority. We may come at last to have a Secretary of 
Forestry and Water Supplies sitting in the President's cabinet, 
but that time now seems remote. 

The reserves are widely scattered, from Alaska to New 
Mexico ; but most of them are necessarily in the west and on 
the Pacific Coast, though a great struggle is now going on to 
create a magnificent reserve in the heart of the Appalachian 
Range— in the famous mountains of Virginia, the Carolina*, 
Tennessee and other old States. California now has eight 
reserves, and the land for several more is withdrawn from sale, 
so that it is likely that a long chain of such forests will some day 
extend along the entire length of the Sierra Nevada mountains. 

The largest California Reserve, named the Siena, is that 
where I am stationed, and covers 4,096,000 acres ; four others in 
America are somewhat larger. It is a great land of foothills and 
mountains, rising from an elevation of about 2,500 feet on the 
western slope of the Sierra Nevada, to the eternal snows of snob 
peaks as Lyell and Whitney nearly 15,000 feet high and 
extending far down the eastern slopes. It ooutaina enormous 
bodies of very fine timber, much of which is however inaccessible 
until roads have been out or lumber flumes have been built 
from the valley. Its problems of management, exploitation and 
development into almost continuous forests are peculiarly those 
of a very wild mountain region. 

The leading timber tree is the Yellow Pine of the Pacific 
Coast (Finns pondeio&n ), which, as one ascends towards the 
snow, changes to the higher mountain form, P. jeffreyi, often 
culled but a variety. From the forester’s standpoint the Jeffrey 
Pine differs little from the smaller-coned, more golden-barked and 
larger P. ponderosa, but it is even hardier, and is the great 
timber tree of the Carson mountains in Nevada, of the Lake 
Tahoe basin, and of many other districts. 

The superb Sugar Pine, P. lambertiana, is beyond question 
one of tho lordliest and most valuable of California trees, but 
it does not occur in such forests as does the Yellow Pine, nor 
is iteapable of such easy and rapid reproduction. The same is 
true of the small-coned or Little Sugar Pine CP. montieola ), which 
belongs to the higher ridges, usually above 6,000 feet, and 
occupies about the same relation to the large Sugar Pine that P. 
jq#ripifdoM to P. ponderosa* 

The two great Firs of th» Sierra Reserve are die S*d, 
(dhtes tnogftajiatt and the White id, Bolt) form 

great bodies of timber and will ig time have much commercial 
vahra, bat now can addon be profitably eat. The same is true 
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of the abundant Western Tamarack (Pj&u* mairayana) that 
grows in moist meadows at great heights. In Nevada this pine, 
also the Mountain Hemlock (TaugwiterUHBianu), and even the fir, 
an* cnt for firewood, and thousand* of cords are annually flumed 
down to the valleys. But California, with its great supplies 
of firewood, petroleum, etc., is not yet ready to utilize these 
Conner woods for any purpose, excepting the fir for paper pulp, 
and to some extent for shingles. 

The deciduous forest here is a beautiful one, including 
sex eral fine species of Oaks, besides the Western Ash, the giant 
Dogwood if oi hU6 Nuttulli) and lesser trees The oaks areas 
yet unused except for file wood, but experiments made upon their 
timber show that they possess remarkable beauty and grain, so 
that this fore fet- asset will in time become very valuable. 

All of the reserves contain private holdings, as men had 
settled there and had “ taken up ” land under the American laws 
before the teuerves were created. Some of these holdings were 
used for pasture, some for farms. The policy of the Government 
has been gradually to exchange lands elsewhere for these hold- 
ings. The rules and regulations of che reserves are of course 
enforced thioughout the entire area. In fact, the reserves 
contain miners, prospectors, cattle men, hunters, farmers, lumber- 
men cutting their own timber, and in summer many campera 
and pleasure-seekers. The officers in charge of a reserve must 
deal with many subjects, and must meet many people. Their 
professional duties of surveying the timber, clearing brush, making 
firebreaks, thinning young forest, burning waste and trash, 
gathering seed and planting it, keeping records and maps, and 
all the daily details of forest life, are mingled with care for the 
needs of many persons. Free firewood and free timber for the actual 
use of the applicant, but not to sell, free pasturage for the 
number of horses and cAttle that the range is estimated safely 
to oat ry (but usually not for sheep, goats ui hogs), come within 
his daily duties, and many similar items could be mentioned if 
Bpnce permitted. 

The sale of 41 down or dead ” timber is going on in varions 
reserves, and the sale of ripe bnt growing timber is beginning. 
Preliminary surveys and actual working-plans are being made, 
and the United States Geological Survey has published stately 
volumes, with abundant maps, upon the topography, soil and 
tree-growth of a large number of these reserves. This prelimin- 
ary work is still going on, and will cover the entire system. 

At the present time, the lowest forest worker is the Ranger 
of the third class, who receives 860*00 a month and furnishes 
bis own camp outfit, including saddle and pack horses. Above 
him are two grades of Forest lingers, receiving respectively 876 
and 890. Over these are the Head Forest Rangers, who ate 
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assigned to different reserves and whose salaries vary according 
to their duties and responsibilities. Some of the reserves have 
another officer known as a Supervisor ; in some oases the Head 
Bangers take the place of the Supervisors. Each of the Forest 
Superintendents have charge of a number of reserves. There 
are t»o such in California, one north of the Tehaohipi, one south. 
The Forestry Division of the Office of the U. S Land Com- 
missioner at Washington is the head of the whole system. 

The total force of the forest rangers of the three lower 
classes is about 425 in the summer, when the danger from 
fire and trespassers is greatest, but it is considerably reduced in 
the winter. This force is of course inadequate to do very much 
besides making trails, und patrolling and preserving the forests, 
though by careful organization some thing is being done with 
forest surveys, fire-bieaks, brush-clearing, the thinning of young 
pine thickets, etc. The rangers are, as a rale, hardy and intelli- 
gent young Americans, full of enthusiasm for the work. 

As the force increases, and as timber sales and paid-for 
cattle-range leases on a large scaIb begin, the reserves will 
become Belf-supporting. 

This brief paper is only a glimpse of the beginnings of a 
great forest system. The work presses, the labourers are few, 
and there is no time for writing long articles. California already 
has nearly nine million acres of forest reserve, all in the high 
mountains. A forest officer must make a number of headquarters 
at various elevations for summer and winter ; wagon roads are 
few and the pack-mule is his main dependence for supplies ; a 
hundred miles on horseback “ across country ** down into canfins a 
thousand or more feet in depth, or over snow-covered ridges above 
fair valeB of the grape and olive, is hut a little journey in this land 
of the Sierra Nevada, this mighty rock-wall of the western third 
of North America. Still there is fellowship here, in the snows 
of March, with foresters all over the world ; still the Indian 
Forester brings to this mountain cabin the fasoinating 
story of your lowlands and uplands and white Himalayan 
ridges ; of your great and long -disciplined forest army welded 
together for the service. 


By H. J. 

There was published in the Pioneer* a short time hack a 
report of a speech made by the President of the American 
Republic to the Society of American Forester* at Washington — 
(Why is there no Imperial Society of Kritisb Foresters ?) 


* fide*- number of this 


*Hom. Bd. 
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The speech shows the great interest taken in the United 
State in forest matters, and the importance attached to the pre- 
servation of forests by the administnition of the country. 

After stating that a conservative forest policy is an essential 
part of the government of the countiy, the President defines the 
object of forest conservation to be the making of prosperous homes. 
Like Sunlight Soap, it •' makes homes happy.” He then insists 
that the success of horne-nvikers depends in the long run upon 
the wisdom with which the nation takes care of its forests. 

Forestry Mr Roosevelt happily defines as *• the preservation 
of forests by wise use,” and then proceeds to mention some of the 
aspects in which the utility of forests is most conspicuous. Forest 
protection Alone, he says, can maintain the supply of water in th» 
streams necessary for irrigation, and can prevent destructive 
floods and erosion of the ground. Then the relation between the 
forest and the mining industry is a very clo*e one ; mines cannot 
he developed without timheT, usually not without timber close at 
hand, and in many regions of the West, ore is more abundant 
than wood. 

The forest resources of the United States have been, the 
President said, already Beriously depleted, and they cnn be re- 
newed and maintained only by the co-operation of foresters and 
the timber-traders. He ended by counselling the foi esters to seek 
to realize their ideas in practical ways, and said that the forester's 

J irofession is one of the greatest importance, of the highest use- 
ulness to the State, and stands as hgih as that of law or 
medicine. 

The forester should acquire not only a thorough knowledge, 
a knowledge that goes deep, but also a wide outlook over all the 
questions which have to be touched This profusion concerns 
the State in many ways — politically, socially, industrially, and 
commercially— and requires a wide acquaintance with the general 
life of the nation, and a view-point both broAd and high. 

It is no new thing for uh to admire the thoroughness of our 
trans-atlantic cousins, and their businesslike practical methods, 
and there seem to he clear indications now that the Americans, 
after having learnt everything that the Old World has to teaeh 
them in the matter of forestry, are coming to lead the way among 
the nations of the earth in this profession which they esteem so 
liighlj. 

A most interesting nnd valuable hook, called Economics of 
Forestry, has been written by Dr. Fernow, Director of New York 
ftbrte 'College of Forestry, and late Chief of the Division of 
Forestry, United States Pepartmetft of AgricuHnre • 


• • This book was published kpt Beeaaber ty«tas. Y.thewell *4a^ flew 
Tort— JlfiO. 
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Tliifi most excellent and comprehensive work, without being 
a manual of forestry* is intended as a reference book to lay and 
professional students of forestry and political economy* 

A brief review of its contents may he of interest:— 

Chapter I. Introductory.— Relation of the State to 
Nataral Resources. 


II. The forest as a resource. 

III. The forest as a condition. 

IV Forest, and forestry, defined. 

V. Factors of forest production, and business 
aspects. 

VI. Natural history of the forest. 

VII. Methods of forest crop production. Sylvi- 

culture. 

VIII. Methods of business conduct. Foreat 
Economy. 

IX. Principles and methods of forest policy. 

X. Forest policies of foreign nations. 

XI. Forest conditions of the United States. 

XII. The forestry movement in the United 

States. 


Chapter I explains how the natural resources of the earth, so 
long as their exploitation is left unrestricted in private hands, have 
always been squandered by man with a wanton disregard of the 
future; for private enterprise knows only the immediate future, 
«nd has hut one aim to obtain from the forests the greatest pos- 
sible personal and present gain. The necessity for the limitation 
of private rights finds expression in the old Roman law — Utere two 
ws alterum noeeat, in which alterum may be taken to include the 
citizen of the future as well as of the present time. 

The permanency of the State makes it the guardian not only 
of present communal interests as against individual interests, but 
also of future interests as against those of the future. 

There is no doubt that the imports noe of the economy of > 
resources has not hitherto been sufficiently recognised, although 
it is admitted that man is constantly modifying the earth, and 
making it more end more uninhabitable : he goes over the rich 
portions, and leaves behind him a desert 

Increase of population, and increased requirements of civilisa- 
tion, necessitate an increased intensity in the management of oar 
'Monroes; although, as individuals, tbs knowledge that the opal 
fields cannot last for many centuries more, does nott induoeany one 
to deny himself a single souttleful of coal, until this knowledge 
“ reflected in. increased price. Resources may be classified as— 
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( 1) Inexhaustible, such as land, water, air, and the forces of 
nature. 

(21 Exhaustible, and non-restorable, such as coal, silver and 
gold mines, and oil-wells. 

(ft) Restorable, but liable to deterioration under private 
activity. This class includes -the forest, and its game, the water 
power of its streams, which depend on the condit 1011 of the forest ; 
the fisheries, and local climatic conditions. Both i n Europe, Asia, 
and America. vaRt regions have been transformed into lifeless 
deserts by the destruction of forest cover. 

The 4th class of resources are restorable, but yielding in- 
creased returns under increased activity; these resources are 
mostly the product of human labour, industry and ingenuity, such 
na wealth, the means of public education, and other conditions of 
civilization. 

Again, resources mav be distinguished as either objects of 
industrial enterprise, yielding the necessaries or conveniences 
of life, or else as serving, perhaps indirectly, for the comforts of 
society, industry and progress of civilization, while offering 
little or no incentive for private action. 

Thus the foreRt, so long as it merely yields timber and use- 
ful materials for the arts, ib an object of private industry ; but 
when from its position on a watershed the forest becomes sin im- 
portant factor in the water conditions of the plain, it may still be 
an object of private industry, yielding gain and wealth, but its 
indirect significance for society at large exceeds the private 
interest. 

The policy of Government control over waterways, roads, and 
lands foiling under the operation of “ eminent domain,” the 
right of the State to restrict private owners in the use of their 
property for the sake of the common weal, is well established* 
everywhere, and should he extended with even more reason to all 
exhaustible, non-restorable, resources. 

The three great resources upon which mankind is most 
dependent, are the soil as food producer, the water, and the clima- 
tic conditions. 

The fertility of the soil can generally be said to be restorable, 
and may therefore be left to private enterprise so long as the soil is 
utilizeu, but not otherwise. A rational management of the water 
capital of the world in connection with the agricultural use of the 
soil is an economic problem of the very highest importance,' at 
the necessity for increased food production calls for intensive 
methods, and without forest Management no satisfactory waiter 
management is possible for any length of time, no stable hasfafar 
continued productive. agriculture, industries) or commerce! 
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To the individual, it is the timber, the accumulated growth 
of centuries, which ia of interest in the forest ; whereas the func- 
tion of the forest as a soil cover by preventing erosion of the 
ground, by regulating the water flow, by its relation to local 
climatic conditions, pre-eminently renders it an object for the 
exercise of the providential functions of the State, to counteract 
the destructive tendencies of private enterprise. 

CuAPrEN II.— The Fohbst is a kksouhce. 

No material, outside of food products, is so universally used, 
and so indispensable in human economy, as wood : and it is 
estimated that over 99 °/ of all wood is used to supply real wants, 
and less than 1 % to supply luxuries, such as fancy articles, 
curvings, and other decorations. 

These figures refer of course to the net wood product after 
conversion, as the unavoidable wastage, which is in most cases 
a total loss, amounts to about 60 0 / o . 

This waste per cent, diminishes as the size of the timber 
increases, and in the case of a log of 3 ft. diameter, for example, 
will amount to about one-half of the waste per cent with logs of 
one foot diameter. 

The innumerable uses of wood required in every sphere of 
human civilization are briefly referred to, and are shown to be 
constantly increasing, as h exemplified in the tpodern menu* 
fucture of wood pulp for making paper, etc. 

It is estimated that in the United States, each family uses 
on an average about 2,000 c. ft., or about 80,000 pounds, of dry 
wood per annum, the annual produot of at least 60 acres of 
forest. 

The reasons for this universal and varied application df wood 
are briefly gone into, and the technical and physical qualities 
of wood us compared with iron and other substances are described. 
In the combination of strength, stiffness, elasticity, and lightness, 
wood exoels all other known materials, and it is further , recoup 
mended by its ease in working, and above all things, by its 
cheapness. 

In addition to timber and fuel, and wood pulp (from which 
both collars and car-w heels are made !), the forest furnishes other 
materials of no mean value, such as tan bark, turpentine, varnishes, 
sugar, aluohol and fruit, and other minor produce. 

Fima the standpoint of wealth production, the mhitfvo 
position which the forest resources, and their working, take in 
the household of a nation, can best be learned from a ooeqgerisou 
with other sources of wealth and their production, taking into 
oon^dmution.tlm different revenues, % fee capital invested, th* 
value of the product, the number of people wfeptyed arid the 
vam nahL lathe it is estimated that the net nottr 
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Tains derived annually from the forests Is equal to a two per cent, 
dividend on the entire wealth of the nation ; and tnis unfortu- 
nately is largely y»aid from capital stock, whole deficiency future 
generations will have to make good. 

An estimate of the potential forest area over the earth's 
surface, shows that about 60 per cent, of the total land area is 
capable of forest growth, and that this percentage, or 18 billion 
acres, has to be divided between agriculture and the forests. 

An estimate of the world’s requirements of wood material 
is given, showing that in North America the wood requirement 
per head is 600 feet board measure. (Board measure means 
converted timber; 100 c. ft. of timber unconverted being 
figured as producing ft<>0 feet board measure sawed material.) 

In Europe, and in all other countries, the corresponding 
wood requirements in board measure, are respectively 60 and 4 
feet. The average for the world’s population of 1 ,600,000,000 
inhabitants is about 38 o. ft. of wood per head, of which 
between 6 and 7 c. ft. are timber, equivalent to 40 feet board 
measure. 

A table is given, showing the different quantities of timber 
furnished by different countries. Out of the estimated total of 
(16,500 million feet board measure, the United States produces 
37,000, more than half ; Russia comes nest with 12,000; then 
Austria, 3,60u ; Germany, 3,000 ; Canada, 8,000 ; Norway and 
Sweden, 2,000 ; China and Japan, 2,000 ; France, 1,600 ; South 
America, 1,000; and India, 600. 

In the United States, the use of wood per bead is about 360 
c. ft., aud exceeds that of all other oivilised nations ; about one 
quarter of this wood, or 86 o. ft., being timber. 

England (Great Britain ?), importing all her requirements, 
wants only 18 c. ft. of timber, and Germany, who imports 26 % 
of her requirements, needs 48 c. ft. of wood per head, of which 
16 o. ft. is timber. 

In the natural unoared-for forest, the production is always 
much smaller, and the produce of an inferior quality, tbau in 
a well-managed forest, and the wastage in conversion is very 
considerably greater. 

The natural forest resource, as we find it, consists of an 
accumulated wood capital lying idle, and awaiting the hand of 
a rational manager to do its duty as a producer of a continuous 
highest revenue. 

Rational management will not consist in simply extracting 
the more valuable portions oi the growth, as is done io the crude 
exploitations of newly developed countries, but rather in preparing 
first for the desired reproduction by cutting out the useless hinds 
and the brush, and then felling only those mature trees of the 
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better kinds whieh will surely be replaced by young growth. Thus, 
by wisely utilising the resource, the produce can be harvested 
and at the same time a new and improved crop is secured. 

The extent to which the yield of the forest may be increased 
by good management can be well judged from the results of 
German forest administration. The more extensively managed 
Prussian State forests, with an area of 6} million acres, lately 
produced, as an average for a series of years, 42 cubic feet of 
timber (over 3 inches diameter) per acre per annum ; while the 
most intensively managed State forests of Saxony i probably also 
with better soil and climAte) produced 90 cubic feet of wood per 
acre per annum, of which 68 cubic feet was timber. 

A financial calculation shows that this States property has 
not only paid 3% continuously in revenue, but has risen in value 
24 per cent, by mere accumulation of material. 

Meanwhile private forests in the German Empire seldom 
produce more than 30 cubic feet of wood per acre per annum, of 
winch about 12 cubic feet is timber. 

In considering this revenue of 3 per cent, it must be remem- 
bered that the forest areas are mainly confined to non-agrioultuial 
lauds. 

In conclusion, per aepera ad aetra (which we may take ms the 
American equivalent of meliore Bperamua) is given as the history 
of the settling of the backwoods of the United States which the 
pioneer woodsman has accomplished. 

Chapter III.— The Forest ah a condition. 

It has been already stated that 60 per cent, of the entire 
land surface of the earth may be classed as actual or potential 
woodland, and, except under unfavourable conditions of soil or 
climate, the forest, by virtue of its perennial life and persistent 
height growth, will, wherever it is allowed, drive out other forms 
of vegetation. Fortunately, many soils and situations which 
are not fit for agriculture will still yield forest orops of useful 
description, and in reducing the woodland condition to one 
adapted to the highest civilisation, the relegation of the different 
soils and sites to the different uses to whioh they are best adapted, 
as fields, pastures, or forest, is a problem of true natural 
economy. 

While the most economical use of the soil, for material 
production, necessitates the relegation of forests to the poorer 
■oils, protective considerations necessitate its relegation to certain 
localities, and so we have eappiy forests, whose function it is to 
supply wood material, and, secondly, protective forests, which, 
apart from any yield of produce, are n sos star y to oover the soil 
and to regulate local temperature and water conditions. 
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Dr.* Fernow then traces, from the time of Homer downwards, 
the recognition by men of different ages of the utility of 
woodlands, until the time came when Sully declared that “ La 
France p^rira faute des boia,” and Colbert’s forest ordinance of 
l €69 was made. 

The disappearance of the mountain forests of Italy, France 
and Germany, and the simultaneous loss of both wood and water, 
continued apace until the beginning of the XIXth century, when 
public interest was aroused, and systematic attempts were made 
in France, Bavaria, Switzerland and Austria, to establish by 
experiments the exact truth with regard to the influence of forests 
on soil, climate, and on water supply. 

These experiments, however, yielded no very satisfactory 
■elution. Rain-ganges are never to be relied upon, especially 
where the wind blows, and it is almost impossible to find 
stations within and without the forest which differ absolutely 
in no other respect than the forest cover. 

The problem is too complicated for our present means 
and methods to be settled mathematically, and we are thrown 
back on the method of general observations in the field, and 
the application of reasoning from well-known physical laws. 

The immaterial influence of the forest is claimed to extend 
in at least four or five separate yet closely related directions. 

These are:— 

1. Upon the climatic conditions within its own limits, 
and beyond. 

2. Upon the distribution and character of the water flow. 

3. Upon the mechanical condition and erosion of the soil 
under its cover. 

4. Upon the health conditions. 

5. Upon the ethics of a people. 

This last influence is one which may be appreciated only 
by some, and it certainly cannot he argued about. 

In either of the other directions in which the influence 
of forest oover is asserted, the mechanical obstruction whioh it 
represents is the principal effective element. 

It is the effectiveness with which wind and sun era 
excluded from the soil, and thereby the air temperature ftUd 
humidity modified, that determines the degree and the 
distance to whieh this modification is felt. Moreover, the 
influence is always local, and must only be discussed with 
reference to local conditions. 

Briefly stated, the general tendency of a forest cover le to 
Mdueoeatremes of high and low • temperature, especially Of tike 
former, so it has generally a oooling offbeh The finest .atai 
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act* m a windbreak and by cheeking Ike velocity of dry winds, 
and rendering them coder and damper, the rate of evaporation 
over neighbouring fields is reduced,, and this protection will 
show itself in increased crops. 

The influence of forest cover on waterflow depends on the 
topographical and geological structure of the gsnmsd, hat rests 
mainly on the fact that the rain and Anew waters penetrate 
more readily a forest-covered soil than a bare one. 

The action is threefold ; first, the mechanical obstruction 
offered by the foliage makes the water reach the soil more 
slowly, and the foliage and litter on the forest floor protect 
the ground from being beaten hard, and keep it loose and 
moist; secondly, the mechanical obstruct ion which the littor 
and low growth on the forest floor, offer to rapid surface drainage, 
lengthens the time during which tha percolation takes place; 
and thirdly, the network of deeply penetrating roots, living 
and dead, offers additional channels for a change of surface 
drainage into underground drainage. 

With regard to the second of these three actions it Is 
evident that the condition of the forest floor is of more m o m en t 
than that of the leaf canopy, so that grafting and fire will very con- 
siderably modify, or may even largely counteract, this influence. 

This distribution of the water, which lengthens the time 
during which the atmospheric precipitations can be usefully 
employed, aud may lengthen the supply for years, renders the 
riverflow independent of wet and dry seasons, and equalises its flow. 

The influence of the forest on the stability of the soil 
is very similar, and here too it is the condition of the forest floor 
rather than of the tree growth which is the effective ele m en t . 

When the ground is not too steep a simple grass cover may* 
suffice to protect the soil from being washed away by the*water; 
but the forest alone is capable of obstructing the mecbkttveak 
effect of the rainfall on the soil, and retarding the* rapid 1 ' 
surface drainage, which becomes the carrier of the ddbris 

In the United States, it is estimated that the faunal 
amount of erosion amounts to 200 square mike, which shew 
the importance of a conservative policy for the mountain fo r e st s 

In France, any one may see indisputable evidence of 
the effectiveness of a forest cover, both in arresting the progress 
of erosion, and also in the fixing of loose shifting sand-hint^ 

Bfegardtttg the sanitary influence of forests, it irproha% nefa 
turn thee they ^ increase pereeptihlv tha p roport i on of oayjgea fa 
the^dr^and their sanitary influence » mainly at a ne gati v e 

The forest afr has b een found fa he flew tom pfafa g irt i lli r 
micr ob e s , and the bacilli of chokes, typhus, yelfowAnev, 
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In the forest soil the least favourable conditions for development 
and distribution. 

Here again, it is the condition of the forest floor that mainly 
determines the degree of effectiveness, 

Tn the appendix of this hook, fifteen pages are devoted to a 
useful and interesting resume of the details of the meteorological 
conditions established by experiment in Germanv in connection 
with the influence of forests on soil and climate, both within and 
without the forest. 

Cbaptkk IV.— Forest and Forestry defined. 

This chapter begins with a discussion of the etymologv of 
the word f overt, and traces the historical development both of the 
word and of the thing thus designated. 

The term ivoodland is suggested as the hest generic term for 
land naturally covered with woody growth, in contradistinction to 
land not so covered ; and /avert, as the specific term for wood- 
lands either natural or artificial, considered from an economic 
point of view as being placed under management for forest pur- 
poses, and exhibiting forest conditions . 

These limitations exclude coffee plantations, orchards, road- 
side plantings and parks, etc. 

The first purpose of a forest growth is to supply wood material, 
or at any rate part of the wood substance, such as tan hark ; but 
in addition, it is now generally recognised that forest growth 
serves an object in the economy of nature and of man which may 
be of even more importance than this direct primary one. 

The forest, therefore, has a second important use as a protect- 
ive cover, and a climatic factor, influencing the soil, temperature, 
and water conditions of the country in its neighbourhood, and 
according to whether the one or the other purpose is more pro- 
minent, we may distinguish supply forests and protection forests , 
and finally when mere ornament, or game cover, are the main 
object, ivaury forests. 

The forest as an economic factor is not a mere collection of 
trees, but an organic whole, composed of close crops which exclu- 
sively occupy the ground, largely preventing by their shade 
lower vegetation. 

Further, with regard to the first function, it is not merely 
wood, but wood of useful sine and quality, which is required. 

The trees must therefore be grown in a close crop, so that 
all their growth-energy may be utilised in the trunk, resulting 
in long, clean, cylindrical boles, 

A dense crop, and the soil completely shaded, are also the 
conditions most favourable for the second function of the forest as 
a regulator of waterflov and climate. 
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Forestry i« defined c om pro h ensftolf m the rational treatment 
of forests for forest purposes — not such a good definition, we 
venture to think, as Mr. Roosevelt's). 

Forestry represents a policy, a science, an art, and a business, 

A policy, because first of all we have to determine our general 
plan of conduct with regard to our forests, the motives and object 
of our programme, and to make up our minds v)kat to do with 
them. Such poliov is based on our knowledge of forest growth, 
in every particular, and in all varying circumstances, —the why 
to do. Formulating this knowledge into rules of procedure, and 
applying them to our treatment of the forests, we begin to prac- 
tise the art of forestry — we learn kow to do; and finally, by 
applying this ait systematically for money results, we practise 
the business of forestry. 

Forest crop production is the business of the professional 
forester. 

A forester, then, is not merely one who knows the names of 
trees and flowers ; nor even one who knows their life-history; nor 
one who proclaims the need of preserving them ; nor oue who 
makes a business of planting parks and orchards ; nor one who outs 
down trees, and converts them into timber ; nor one appointed tq 
prevent fires or depredations in forests ; nor even one who knows 
how to produce and reproduce forest crops ; but in the fullest 
Bense ot the word, a forester is a technically educated man, who. 
with the knowledge of forest trees, their life-history, and all that 
pertains to their growth and production, combines further know- 
ledge which enables him to manage a forest property so as to 
produce certain conditions resulting in the highest attainable 
revenue from the soil by wood crops. 

Before the finer methods of forest management become prac- 
ticable, the protection of the natural forest from fire and grasing 
is the first thing to be done, and this is for the present in many 
countries the only forestry practicable under existing circumstan- 
ces. 


i 


System or Forestry Knowledge. 

( 1. Forks-imy Statistics.— Asms s Meet tandittoas. distil 
button, composition Products : trade, supply and 
demand, prices, substitutes. , , 



2. Forbstbt Economics,— Study of relation of forests to 
climate, soil, water, health, etc. Study of oommssciul 
peculiarities and position of forests and ARreitryJ* 
political e Conway- 

8. HxnoB? or Fobbbtsy.— 
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f f 6. Forest Botany ^—Dendrology, systematic and biologic 
j j forest geography, forest weeds. 


i 


j 


6. Factors of Site.— Soil physics i soil chemistry, me- 

teorology and climatology, with reference to forest 
growth. 

7. Tjmder Physics. — P hysical structure and technical 

properties of wood. Diseases and defects. 


8. Wood Technology. — Application of wood in the arts, 
requirements. Working properties, use of minor and 
^ by-products. 

f 9. Sylviculture.— Methods of producing the crop and 
influencing its progress. 


J 


10 . 



Forest Protection.— Forest entomology, climatic 
injuries, fires, etc. 

Forest Utilisation.— Methods of harvesting, trans- 
porting and preparing for the market. 


12. Forest Engineering.— Road building, water regulation, 
I V. sand dunes, swamps, moors, denuded slopes* 

( flS. Forest Surveyb.— A rea and boundary, topography, 
j forest conditions, units of management and administra- 

I j tion. 



l 

t-i 

a 


14. 


15. 


fie. 


17. 


Forest Mensuration— M ethods of ascertaining 
volumes and rates of growth of trees and crops, and 
determining yields. 

Forest Valuation, Statihuch and Finance. — As- 
certaining money value of forest properties, and 
financial results of different methods of management, 
and comparing the same. 

Forest Regulation.— Preparing working-plans, deter- 
mining possibility, and organizing for continuous wood 
and revenue production. 

Forest Administration.— Organization of a forest 
service, business, practice and routine, including forest 
law, and commercial law applicable to forest practice. 

{To be continued.) 


niluMtWorlAl&uX&inaTomti&dtarto Study it 

( Conoluded from page 276.) 

Part IX. 

SUMMARY. 

In the preceding papers on tfais subject an attempt has beei* 
made to briefly describe the various orders of the Insect Kingdom a 
particular attention being paid to the families of more especial 
importance in the Indian Forest. If there be any merit in th^ 
method in which the subject has been dealt wjth, it js perhaps to 
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be found in the fact that the writer has confined himself for 
examples and illustrations of life-histories of the various insectB 
alluded to under the different Orders and families described entirely 
to the Indian Region. Elementary works on Entomology are 
numerous, but it will be found that the authors usually lay under 
contribution the whole insect world for the representatives they 
require to illustrate the various families, genera and species 
desciibed. This is as it should be when the student wishes to 
study the suhject from a general standpoint and not with especial 
ipference to one particular region of the world, and as in the 
2 >»esent case with especial reference to the special insect inhabi- 
tants of certain definite areas within this region. The task the 
writer set himself to carry out, as was mentioned in the Introduc- 
tion, was to consider the suhject entirely with reference to the 
requirements of the Forester in India. The insects mentioned will 
prutically all be found in one or other of the various forest tracts 
in the country and all the ones at present known to be of impor- 
tance have been alluded to in short notes upon what is known 
of their life-histories, and have been incorporated in their proper 
places under the genera to which they belong. The writer 
therefore holds the opinion that the papers may be looked upon 
ns to a certain extent briefly summarising what has been published 
up to date upon the subject of our more important* forest (tests * 
It the articles are react from this point of view, it will be seed 
how much remains to be done before we can claim to have any 
real acquautance with what are our forest insect pests, much less 
to have a practical working knowledge of their life-histories. 
That a really good start has been made by the Department in 
this direction the writer will he the first to readily acknow* 
ledge. Several officers are now enthusiastically interesting them* 
selves in the study and it may be said that it was the knowledge 
that such was the case tlmt led to the necessary time being 
ungrudgingly given to compile the papers. 

But whilst the aim has been chiefly to enable workers to place 
the insects found by them into their families, thiB being sufficient 
for ordinary working purposes, Borne portions of the various Parts 
have a much more important significance and this we would wish 
to briefly draw attention to. 

No remarks are necessary upon the Introduction or Put I. 
Under the Orthoptera (Part II) some original information is given 
in the families Acridiidcs and GryllidoB. In the former various 
locusts are treated of and remedies given for combating their 
attaoka— remedies which it is important that every Forest Officer 
should know, since he will oertainly be oalled upon to take notion 
when the great migratory locust (Aoridium peregrinuto) is out 

* Qnr knowledge is progressing •* sneh asatWfefetory rate however that 
arete the author to rewrite some of the estUer Puts he osttld iwGMsprtes 
apon seven! ether recently 4iH0vered important Insects. 
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te it* millions, devastating the continent from end to end. In the 
OryUidas the large cricket Brathytr* tpss mchcetinue is alluded te 
aa a pest to young plants. 

r Amongst the Neuroptera (Part HI), the only really danger- 
bus pests are the Termites , or so-called white-ants, concerning 
whose actions some remarks are made, with suggestions or 
protective measures against them. 

In Part IV (wrongly called Part III), the HymenopUra, some 
important original observations are given upon species of the 
families SiiicidcB (wood-wasps), Tenthredinida (saw-flies), Ghalcid 
parasitic flies, Ichneumon parasitic flies (two of which parasitise 
the teak defoliator, Hyblcea puera vnr. nigra Steb. MS., in the 
Hilumbur Plantations) and Bracon parasitic flieB. 

. In the great order Ooleoptera , or beetles (Part IV), original 
observations on life-histories are numerous. They ocohr under 
the families Lucanida , Car abidce, Staphylinidce, Bieterida t 
Bovtrichidm , Cleridve , Elateridce , Ttntbrionidae , Chrybomelidoe, 
Otrambycid (£ , Ctirculionidae , Scolytidce , Platypodae and Coocinel - 
i lidce. Of these the habits of some* new important predacious 
HUteridce are described in the papers for the first time. The 
discovery of a very important predacious clerid insect which feeds 
upon various baric-borers (an insect closely allied to and which 
takes the place in our coniferous forests of its German confrere, 
Clerus /otmicafiue, in European continental forests) is alluded to, 
as is also that of an equally important predacious coccinellid beetle. 
Amongst pests new bostrichids ( Boetrickida ), weevils (Otirei t- 
lionida), bark-borers (Scolytids a), wood-borers (Platypodia) are 
d*snu8sed. The writer would especially draw attention to the 
treatment of the family Scolgtidm. Up to the end of 190J but 
three species of this exceedingly important forest group were known 
in the Indian .Region and practically nothing was known about 
their life-histories. Notes upon the habits of some 20 (probably) 
•new species have been recorded since that date, of which 14 are 
alluded to under thiB family, whilst another four are treated of under 
Platypoda ?. In addition some 40 other species have been found, 
most of which have proved new to science. These still remain 
to be dealt with, nothing having as yet been published on thorn* 
It will be evident that this section alone of the papers is one of 
the highest importance, since it forms a good basis upon which 
to build up our knowledge of these minute but dangerous pests. 

Amongst the Lepidoptera—Ederocera (moths), some original 
notes are recorded under the families Sphingidce ihawk moths', 
PsyMdm (bagworms) Lastocampidm (eggers), Oeomdridm 
(geometers), Noctuidce (noctuids), and PyraLidce. 

The valuable observations made by Mr. T* R. Bell in 
Bombay, by Mr. R. S. Hole hi the Central Provinces, tyr, 8. Cm 
in Burma and others our knowledge of the UMMwfel tips 
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two well-known teak defoKaton Hyhksa pnem and Pgrawsto 
maekmalU ia becoming rapidly more complete. 

The Diptera (two-winged flies) require study since it is* 
becoming apparent that this family contains important gall- 
mukmg pests. The one infesting the branches of old teak and 
the leading shoots of saplings in Berar, Madras (Coimbatore), and 
Mysore especially requires Berious attention. This order also 
includes the Taehinid<B % an extremely important family of 
parasitic flies, which are probably of great use to the forester. 
One of these has been discovered to infest the teak defoliating 
pest Hyblcea pvcra in the Nilumbur Teak Plantations. 

Lastly, we come to the great order Hemiptern or 
Rhynohola (Part VIII), which contains some of the most serious 
insect pests known in the world. Original observations will 
be found under the families PentatumidcB, Corei<tas, Reduviida, 
Aphides and Coccidce . These latter contain pests whose presence 
in the forest cannot be looked upon in any but the most 
serious light, even though our knowledge concerning them is at 
present but small. The black Aphia upon the Blue pine 
(P. exceUa), and the Chermet upon the spruce and silver fir, 
require most careful Btudy, whilst the Mouophlebus scale insects 
amongst the Coco ides have undoubtedly proved their great 
capabilities of Bpreading in a most wholesale manner and commit-' 
ting great havoc over the areas they infest. The Debra Dun white 
scale of the sal tree appears to be spreading right through the 
sal areas of North-West India. 

In conclusion the author wishes to express his regret that ha 
was unable to illustrate the articles. He had the intention df 
doing this since he is well aware of the fact that illustrations 
are of the very first importance in papers of this nature. The 
monthly appearance of the Magazine unfortunately precluded 
all possibility ot carrying out this idea. Should it be found 
possible to re-issue the papers in the form of a small hand-book 
for convenient use and reference,— and he must leave it to the 
consideration of his brother officers to my whether It would 
be useful in this form,— illustrations would be certainly ideorp**' 
mted in the pages of the work. 

1I.—CO RRES PONDSHCHB* 
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thickets of saplings and polos, the pine, owing to its more rapid 
growth, tends to kill oat the deodar ; instances can be seen uf pole 
crops in which the dominant stems are all pine, under these are 
a number of suppressed and dead deodar of about the same age. 
No doubt the pine forms an excellet nurse if considerably older 
than the deodar; thus, under canopied crops of blue pine of 1st 
and 2nd class trees, whose crowns are at some height above the 
ground, with a few deodar seed-bearers, there will be found 
masses of seedlings of deodar to the exclusion of the blue pine, 
which cannot stand as much shade, but even here, when once the 
deodar is established, they will be all the better for the removal of 
the old pine. There seems no reason why the mixed pole thickets, 
if properly treated at the right time, should not turn into crops of 
this sort and thus, from containing pine with a small proportion of 
deodar, would finally consist of pure or nearly pure deodar. 

I may note that the area over which improvement fellings 
were attempted was 755 acres, not 15,000 acres, see para. 88 ; also 
that, as noted in para. 59 of the report, there was a surplus of 
Its 31,294, not a deficit of Rs.8,325. A considerable pait of the 
revenue of the division, namely, from the sale of the Kagan timber, 
is collected in the Jhelum Division of the Punjab, and this has 
to be credited to Hazara in order to obtain the true result of the 
year's working. 

F. V. Monro, 

Abbott a bad : Deputy Conservator of Forests, 

23»d May 1903. Hazara Division. 

[We trust that those of our readers who are in a position to do so, will 
fall in with our cot respondent's wish and give their opiouions on a subject 
as important ae it is interesting— H on. Ed.] 


Shrinkage la Tiata during flotation. 

I notice with surprise a remark made by the Conservator of 
Forests, Punjab, in his Annual Report of 1901-02, to the effect 
that in the Bashahr Division, for every 100 c. ft. cut in the forest 
and exported by river in the log, not more than 72 c. ft. are received 
in the depots, giving a loss of 28 per cent., out of which 19 per cent, 
are attribued to shrinkage; whilst for every 100 c. ft. cut and 
expoited in scantling, only 48 5 c. ft. reach sale depots, giving a 
loss of 51*5 per cent. 

1 am unable to understand how a loss of 19 per cent, can he 
attributed to shrinkage, as one would naturally suppose that timber 
which had been lying in water for several months would increase 
in bulk. Possibly it is due to breakage of the ends of the logs aud 
to general wear and tear. 

The percentage of loss in transit, especially in the case of 
scantlings, is so enormous that ozfe wonders that it pays to use this 
gleans of transport. 
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In the JAunsar Division} where nearly all the transport in hy 
river, I find that from the year 1890 to 1903, 18,14,874 sleepeis 
and scantlings were launctied into the rivers, 17,80,070 reaching 
the sale depdts, giving a loss of lv8 per cent. The Bleepeis and 
scantlings are not remeasured at sale depots, but iu order to allow 
for u ear and tear sleepers are made $ inch broader and i inch 
deeper than the the usual size. 

J. C. Tulloch, 

Deputy Conservator of Foiesfe, 
Jaunear Division . 


Tin Susosptibility of Silvtr Fir (Abiis Vibbitan) to 
d&mige from Tiro. 

There appears to be but little doubt that the Silver Fir 
suffers more than any of the other commoner conifers, in the 
Hi mala) as, fiom fire. From observations extending over 
bp\ oral years, it has been found that, where a fire has taken place 
in a silver fir foreBt, practically every tree scorched has died, 
which is not the case amongst deodar, Pinvs excel ea and Pinue 
longijolia . The Spince Fir (/ J icea morindn) is perhaps the next 
Bpecies to suffer most, then the three species above-mentioned 
in the order given. The mere fact that silver fir requires a 
colder climate may perhaps account for the fact that it appears 
to be liable to damage from fire to a greater degree than some of 
its confreres which can stand greater heat. Structural pecn* 
liarities may have something to do with the question, but 1 am 
not in a position to speak definitely upon this subject. 

There is one thing, however, that may account for this 
susceptibility of the tree to fire, and that in its shape* The 
brancues hang down, the lowest ones often sweeping the ground. 
Underneath these densely needled branches are numbers of dry 
twigs which have died from want of light* It is easy to suppose 
that when the long summer grass is set alight these small dry 
combustible* twigs are the first to catch fire, and the natural shape 
of the tree being like a chimney, the flue being represented by 
the trunk, the Aimes are dfawn up by the enormous draught of 
air which mu«4 be formed on all sides of the trunk, Jiteiany 
baking the tree to death. The baking, too, of the ground must 
also have a great effect on the roots. • It shoutC however, be 
interesting to bear other foresters' views on the subject, as my own 
observations seem to show that there is no doubt that other tree* 
do not fell such easy victims to the fire-fiend aa the Abie* 
Webbiana , 

Cam? &OOMBHWAL ; 

KAKtNiR.Jwnr lal, 1&03. 


ftADOKJtos, 

WamtJkputbm Hf« 
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Ttauiil dmlopai&t 1 b Imtss of Soyaida ItMIbfA. 

Hookers Indian Flora, Cooke’s Bombay Flora declare the 
leaves of Soymida febrifugal to be entire. I herewith send 
samples collected from the Kurnool Nallamalais, which show that 
they are also sometimes serrate. It will be seen that there is a 
serrature of about £ of an inch at each principal lateral nerve. 

A. W. Lushington. 

Major Plain, I. M 6., to whom the specimens sent were submitted, says 
that among the specimens in the Herbarium at the Botanical Gardena, 
Calcutta “ which come from 20 different localities, thers are none of Soy- 
. mida febrifuga With leaves so distinctly seriated as the onee enclosed. Only 
two specimens are other than entire— in one of these the leaflets have un- 
dulate, In another very slightly crenated' edges. Both are from Central 
India.”— Hoar Ed. 


Ill*— OFFICIAL PAPERS AND INTELLIGENCE* 


We regret to report the death of Mr. R. H. B. M. 
Dobr£e, Assistant Conservator of Forests, at Dehra Dun, 
on the 16th May from cholera. He was taken ill in 
camp on the 13th and brought into Dehra next day/ 
.Mr. Dobr6e, who was first of his year and an F. C. H., 
joined the United Provinces in 1899. He was a young 
officer of great promise in his profession. 


■ JUpqrt a M flyjkf 99 AiiiMi Sa&dal-vood Trees 1 b > 
llysere and Burn* Taluks. 

From the Prooecdinge of Hie Government of R. 11. the Maharofa 
of Mysore. 

I. May 22nd, 1903.— Inspected the Yelwal Residency 
-impound sandal plantation, covering an area of about 600 acres. 
The plantation was cf#aed about 13 years ago and three-fourth! 
of the area stocked with sandalwnd Caseia fiorida (Sime tangadijj 
the latter as a nurse. The plants were raised by direct sowings, 
partly in pitches under shelter of shrubs and -Lautana bushes >*nd 
partly in open piocrghed-up furrows. /Tbp latt # ^avemcgtty 
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died out for want of shelter. The cover throughout is very 
scanty, and those plants which have come up in the open and 
under the partial shelter of Acucia levcophltea (toppale), Cassia 
floiida (Sima taugadi), banyan, casuarina and 1 tana are fast 
dying out, scarcely 10 per cent, being in a healthy condition. 
Those entirely surrounded by thorny growth have fared better, 
and on the whole look healthier. At least 95 per cent, of the 
stock in the open and under partial shelter have either died or 
are suffering fiom “spike'* At the southern end, under the 
heavy shelter of mango and other tiees, and in low ground, the 
great majority of the trees are in a healthy condition, but it is 
scantily stocked. 

The locality is outside the natural habitat of sandal. Tt is 
higher than the surrounding country and fully exposed. The 
soil is grayish, confuting of a large proportion of BAnd and 
gravel ; and the whole area is overgrown with Lantana, which 
is unpenetrable in the southern and western portions. Four 
diseased trees were mailced here iu order to study the progress 
of the disease. 

2. At my inspection of this plantation on the 11th May 
1901, I recorded the following observations about its condition: — 

« In the afternoon inspected the sandal plantation in the 
Residency compound. f Nearly three-fourths of the ground, cover- 
ing an area of 520 acres, had been stocked with sandal, but during 
the last two years the deaths have been ho heavy that hardly 15 
per cent, of the plants are alive at present, due to the same causes 
as those mentioned already in the case of Hosurmarigudi plantation 
(viz , drought and absence of shelter*. The area presents a sad 
spectacle with its numerous dead nnd dying saplings. I fear that 
the whole plantation is doomed, unless there is * change 
immediately in the climatic condition.** 

Since then the plantation has changed from bad to worse, 
and I fear, ere long, sandal will be completely extirpated from the 
bulk of the area. 

3. About 300 yards from the northern limit of the plantation 
there is a fruit garden in low-lying ground enclosed by a live 
fence, consisting of lantana and other species. In this fence and 
here and there outside it, there are a large number of extremely 
healthy but pollarded sandal trees, but not a single- deed or 
diseased tree was observed. 

4. May 23rd, 1903.- -Explored the oountsf lying between 
Yelwal and the village of i)od Margoudanahalli, 8 miles doe sooth 
of Yelwal. Noticed a number of healthy trees nr garden hedges, 
as well m within and outside gardens. • AH of them, however, 
have been heavily pollarded, this pernicious praties apparently 
having borne into vogue within the last. ten years, judging fmm 
the length of bole and general condition of trees* No one fetes 
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to have thought it his duty to bring this wilful damage and 
mischief to the notice of the authorities, and the people them- 
uelves do not seem to be conscious of tbe seriousness of the offence, 
no free have they been to mutilate this valuable tree without let 
or hiudrauce. 

5. To the south-east of Bommanahalli, 2J miles to the 
south of the Residency compound, there is a date tope of about 
130 acres in extent, densely stocked with young Banda), partly 
natural and partly artificial. The whole area is overgrouu with 
Luntsnu and thorny growth. At the lower or southern portion of 
this tract the growth of date is rather sparse and the soil very 
naudy. Here many dead and a larger number of diseased plants 
were noticed. Higher up, where the growth of date and other 
trees is denser and the Boil apparently is better, there were very 
few dead or diseased trees. 

6. One large tree over 2 feet in girth, suffering from the 
“ spike ” disease in an acute stage, was found about quarter of a 
mile from the above tract standing in close pioximity to two 
other healthy trees of almost the sume size and age. The 
diseased tree had been cut half way into the trunk and had been 
otherwise injured. 

The diseased tree was marked for observation in order to 
watch whether it would die or recover, and whether the two 
bealthy trees would get infected by it. It may be noted that 
all the three trees are situated on low ground in the open, 
unprotected by any other tree and in close proximity to L&utana 
bushes. If the disease is infectious, as has been usserted, it 
must spread to the healthy trees sooner or luter. A large dead 
tree was also noticed within 10 yards of the diseased tree. 

7. May 24tfi, 1903.— Explored the country lying between 
Yelwnl and Belngola on the Seringapatam road ana Kuraghalli 
plantation. All along garden hedges, and both inside and outside 
gardens, sandal occurs in great numbers ; and without exception 
is as healthy as it possibly could be. As a rule, tbe trees are 
well shelteied, but sometimes are exposed and isolated. The 
beet bit of natural sandal 1 have ever seen was met with in a 
thick date tope which crosses the Seringapatam road at the 
87th mile and runs in a narrow strip following the couree of a 
stream north-eastwards. 

8. The Kuraghalli plantation, referred to above, is to the 
right of the tStyringap&tam road and is only 2| miles from 
Yelwal. it bos an area of 80 acres and is fully stocked with 
sandal, which was raised by towing in open ploughed fuirows. 
The plants are on an average about 5 feet in height. There 
being hardly any other trees to shelter them, they are fully 
exposed and consequently are dwarfed and stunted ; but no sign 
of “ spike ” was noticed. Under shelter near the southern hedge 
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a few very healthy trees op to two feet in girth were noticed, so 
also in an adjoining cocoanut garden. 

If the *• spike” disease is really infections as has been stated, 
it is strange that it did not spread to the adjoining gardens and 
the KuragtiAlli plantation. 

9. May 25th, 1 903.— Explored the tract of oonntry lying to 
the south of the Yelnal-Bilikere road. No sandal occurs from 
Yelwnl to Handanhalli, a distance of 5 miles, but at the latter 
village there is a patch of nntnral sandal covering an area of 
ahout 600 acres, resembling an artificially stocked plantation. 
The area forms the head-waters of a small stream, the ground is 
depressed, forming a sort of dip, and the soil, which is stony, 
consists of gravel and sand. 

Sandal, though not presenting the same healthy appearance 
ar in more favoured regions, does not show any sign of “ spike” 
or any other diseases, though it has been hacked and pollarded 
for goat-browsing The trees rarely exceed 15 feet in height and 
two feet in girth Saplings under one foot in girth predominate. 

The auxiliary and accessory species with which sandal is 
found associated are : Anogeism$ latifolia (dindrga), Celnetru* 
mnutana (dante), Ixora Parvi flora (gorvi), Lantana, Acacia 
catechu (kagli), Acacia leucophUm (toppale), Pavetta indica 
(pavate), Diotpyros ebcnurn (tupra) and several other species, the 
whole forming a fairly dense scrub The growth of Lantana is 
nowhere heavy and parts here and there are free from it. All the 
trees, including sandal, are stunted and deformed, a condition due, 
undoubtedly, to the poverty and shallowness of the soil. 

10. From Handanhalli to Chika Bichanhalli, and from the 
latter to Dod Bichanahnlli and Yelehodi, a large number of healthy, 
but heavily pollarded and scattered trees, were noticed in the open 
fields, gardens and dAte topes. Those in the open seemed lees 
healthy, evidently owing to the clearing of the surrounding 
vegetation and isolation. As stated elsewhere, the people have 
been openly lopping off branches of sandal trees for feeding 
goats, with impunity. That none of these tracts had ever 
been visited by any Forest .official is dear from the feet that 
the patelof Dod Hiclianahalli could not make out that the 
Forester and two Forest Guards accompanying me, and who 
were in full uniform, were Forest employee*. Tee shekdara «Od 
village officials apparently think that it fcr not their buaitieas 
to prevent such wanton damage and mischief. The matter Will 
receive my earnest attention and a regular crusade will be waged 
against geat-herris. 

11. May 261 A, 1003. — Explored about 40 square miles of 
oonntry to the south of the Bilikere-Hunsor rood. 
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. Scattered and pollarded, but perfectly health y sandal trees 
were noticed in the gardens, fields and gonial* ot Jinhalli and 
Dallal. In the goriml lands of Chilhalli there is a dense strip of 
Sandal mostly young, but with big trees here and there in a 
email valley, growing in the midst of dense scrub Hnd Lantuna. 
The soil and composition ot the stock are the same as in Handan- 
Ualli already described, but the sandal looks healthier and more 
vigorous, especially in the dense thickets. Jlenlthy and scattered 
ftaudal is met with in the fields and gardens throughout, those in 
the gardens being healthier and more vigorous than those in the 
open fields. Neurly all the latter appear to have grown up under 
the shelter of trees and shrubs in hedges. With the extension of 
cultivation and adoption of improved methods of farming, the 
hedges and trees have been removed and the sandal now stands 
isolated and exposed. 

12. Immediately to the south of the Hunsurroad and in the 
midst of dense scrub and thorns an extensive area covered with 
excellent sandal, composed of all ages and sizes, is met with. 
This area forms part of the proposed Arahitittu reserve. Further 
south the vegetation is stunted, soil more exposed and the sandal 
occurs sparingly. 

Wherever the vegetation is healthy and dense and the soil 
fairly rich and deep, nnnd.il is met with in its healthiest state, and 
where the vegetation is Rtunted and spnrse and the soil hard nnd 
shallow, it looks sickly, being clothed with pale-coloured narrow 
leaves. 

13. We came this day across two treeB with characteristic 
spiky leaves, one near a hut with all but one or two roots cut off, 
and the other an aged one, growing by the side of a fiheet rock. 
Both the trees had been heavily i»ollarded and looked very aged. 
They are slowly dying out, and the small diminutive leaves are 
evidently indications of impaired health and vigour and not of 
any specific disease. 

14. May 27th, 1903.— Inspected the Hosurmarigudi plan- 
tation and the forest to the north of the Bilikere-Huneur road. 
The following notes were made about the condition of the 
Hosurmarigudi plantation at my inspection on the 9th May 
1901 : — 

Inspected the Hosurmarigudi sandal and gallnut plantation 
(500 acres). Judging from the number of dead and dry Bap'lingt 
the plantation appears to have been thickly stocked with sandal 
at one time, but now hardly 10 per cent, are alive. Those in 
sheltered valleys and under shelter have not died to the same 
extent Mr. Theobald, who accompanied me during the 
inspection, attributes the heavy casualty to the disease which 
Mr. McCarthy calls “spike.” I think it is more due* to the 
severe drought experienced during the past three years. The 
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subject will be further investigated and a report submitted on the 
result of the investigation.” 

The plnnts were raised partly by dibbling* under the shelter 
of bushes and date trees and partly by sowing in open ploughed- 
up furrows with Caaaia florida . The cttnaia has died out, nnd 
the sandal that was raised with it is stunted nnd unpromising. 
The dibbling* under bushes and trees have given better results, and 
the si pi ings on the whole are as healthy and vigorous ns could 
be expected, having regard to the poverty of the eoil nnd stunted 
scrubby vegetation. The whole area of the plantation and 
surrounding tracts were carefully searched in separate jmrties 
by myself and Messrs Benson nnd Muthinh, but not a single 
spiked tree was noticed. Nearly all the plants which looked half 
dead at my inspection of two years ago have recovered. And the 
plantation has now the appearance of n well-stocked area. 

15. Sandal is found scattered throughout from Bilikere to 
Hunsur, but hardly any dead nnd no diseased trees were noticed. 

16. In the evening I was taken over by Mr. Petrie Hay, 
who takes a keen interest in the “spike” disease, and shown an 
acutely infected area, a mile to the west of the Hunsur Travellers' 
Bungalow on the Coorg road. All the trees that stood on it have 
died or are dying out, hut hardly any diseased trees are noticed 
between the Travellers' Bungalow and the infected area. To the 
west and south of the latter, also, there are a few or no diseased 
trees, while to the north they are found sprinkled here and there. 
The tract is covered with Lantana. 

The diseased and unhealthy condition of the Randal in this 
tract, apparently, is due to frequent fires in Lantana thickets, 
in the midst of which it grows, and unsuitability of the sub-soil, 
which here consists of a substratum of “ Kankur.” All the other 
species associated with sandal have also a sickly look and are more 
stunted than sandal. It is, therefore, no wonder that Bandal, the 
most sensitive of all, has suffered to a greater extent. 

17. ilfoy 1903. — Explored the tract of country lying 

between the Hunsur-Bilikere and the Hunsur-Heggaddevankote 
roads. 

There is a scrub jungle consisting of the usual deciduous 
specie® and Lantana thinly scattered Sandal is met with here in 
great abundance, and in plaoeB forms 60 per cent, of the stock. 
The growth is nowhere dense. About half-a-doseu dead trees 
were noticed, but no diseased ones, except in a small natch on 
the slope of a low hill where all the trees have died or anj dying. 
The soil in the patch referred to is hard and stony. It is 
surrounded on all sides by perfectly healthy trees growing on 
deeper and better soil. 

Also noticed two sandal trees in the midst of healthy ones 
entwined ' and suppressed by thorny climbers bearing the charao- 
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teristic spiky leaves, showing thftt the spiky condition of the 
leaves is not the characteristic feature of sny particular disense, 
but is only a sign of natural decay owing to old age, enfeebled 
condition of the root system, strangulation or suppression. 

18. In the evening Mr. Petrie Hay again took me and 
showed a number of trees about 2$ miles to the south of the 
Hunsur town on the Heggaddevankote road, suffering from the 
“spike” disease. We saw 3 or 4 trees growing under favourable 
conditions and in the midst of perfectly healthy ones with 
markedly spiky leaves. The locality is overgrown with Lantana 
and is subject, to nnuunl fires. I am inclined to attribute the 
diseased condition of the trees referred to to the effect of fire on 
tbe surface roots of sandal. 

19. Mnq 2D th, 1903. — Explored the country lying between 
the Hunsur- Hanagod and Hunsur-Coorg roads. 

Fine healthy sandal trees were noticed up to a mile of 
the Hunsur Travellers' Bungalow. Afterwards a number of dead 
and diseased trees were noticed for quarter of a mile nlong Lantana 
hedges and in the adjoining scrub jungle, very few being noticed 
to tbe south of the Hanagod road. Then, no diseased trees were 
observed until the Cth mile from Hunsur, where a few diseased 
and dead trees were noticed in the fields. All the dead and 
diseased trees werp standing exposed and isolated, and from their 
position it would appear thnt they grew up in the midst of 
other growth. Not a single tree growing in the midst of shrubs 
and trees was found diseased. Again, a large number of dead 
and diseased trees whs met with in the fields of Tattekere 
village. To the north of this village up to Knllabetta on the 
Ooorg road sandal abounds in the scrub jungle, hut no diseased 
trees were observed. Sandal also abounds in the scrub jungle in 
the vicinity of the Knllabetta Police Station, but no spiked trees 
were noticed. The soil throughout this tract, as may he judged 
from the condition of the vegetation, is poor, stony and shallow, 
but the forest growth is better than that met with in the diseased 
tract further east. There is also less Lantana. 

Noticed it fairly big tree completely encircled and covered 
by a thorny climber, bearing spiked leaves. 

20. May 30 th, 1903. — Inspected the Kallahetta State Forest 
to the right of the Coorg road and tbe sandal growth from 
Hunsur to Periynpatnm. 

In the StAte Forest, for About 2 miles from the Hnnstir 
Travellers’ Bungalow, diseased trees are frequently met with and 
form about 6 percent, of the stock, but beyond that no diseased 
trees were met with. In the State Forest, the forest growth 
associated with sandal is extremely scrubby and stunted, all the 
trees having a sickly look with the leading shoots and tips of 
brooches dead. Sandal toners above all, and may be seen from 
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a distance, so there is very little protection for it. This miser- 
able condition of the entire ftoclc, undoubtedly, is due to the 
iwverty of the soil, which is stony and shallow. Where the trees 
are fully sheltered, sandal is as healthy as could be desired. 

21. Sandal is found scattered along the edges of fields and 
in gardens between Kallabetta Police Station and Periyapatam. 
Those on fields are generally exposed, and consequently bear 
pale-coloured leaves ; while in the gardens they are invariably 
healthy, the best and most vigorous trees being found there. 

Most of the isolated and exposed trees have had their outer 
bark and cortex facing south-west scorched, so as to leave the 
heart-wood along the whole length of the bole bare, a result due 
to severe exposure to sun and wind. 

22. Examined the sandal trees in the Periyapatam Travel- 
lers* Bungalow compound and in the gardens close by. At the 
southern boundary of the compound a number of unhealthy- 
looking trees were noticed in the Lantana hedge, unsheltered 
by other trees, but they did not seem to be suffering from any 
particular disease. Along the northern hedge of the compound 
theie is a row of very vigorous sandal trees in the midst of 
Cuatiu fiorida and banyan. 

In the hedge of a garden to the west of the compound there 
was a suspicious looking tree which was marked for observation. 

All the exposed and isolated sandal trees have had their 
bark and cortex along the whole length of the bole facing south- 
west scorched and peeled off, leaving the heart-wood exposed. 
Some splendid specimens of sandal trees were found in the hedge 
of a garden below the PeriyapAtam tank. 

23. May 31st, 1903.— Explored the country lying to the 
south of Periyapatam and situated between, the Hunsur-Aneohow- 
kur and Periyapatam-Anechowkur toads. 

Sandal is found in great numbers at the edges of fields and in 
the scrub jungle outside them. Those in the fields stand exposed 
and isolated or in the midst of Lantana. Only 4 or 6 dead and a 
dozen diseased trees were noticed, all of which were either, stand- 
ing in the midst of Lantana or once were growing in tbat 'poad^ 
tion. Also noticed a number of trees killed Outright by recent 
fires. 1 have little doubt that the diseased condition of thd trees 
noticed by me is due to the annually recurring fixes which nee 
purposely started by the villagers in the hot wdfcther to destiny 
the Lantana. In the scrub jungles which are subject to heavy 
gracing, and where Lantana is not much in evidence, fires do B£tte. 
or no harm ; and here no diseased trees are met with. 

24. In the Panchwalli plantation covering an Area of; about 
100 acres, which is fkirly well stocked, three young saptingi w«pe 
found in the midst of healthy ones with spUty leaves, 
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a few diseased trees were noticed about 2 miles from Periyapatam 
in the midst of L’tntana hedges and thickets. 

2d. June 1*1, 1 903.— Explored the country lying between 
the Periyapatam-Virarajendrapet and Per iynpatam-Fraserpet roads. 

Fine healthy sandal trees were noticed for a distance of 5 
miles from PeriyApatnm in fields and garden hedges and a few 
scattered trees to the north-east of Muttur village. Then we 
came across a small patch of diseased and dead trees in the fields 
of Lnlapur village. To the north and eAst of this patch healthy 
trees again occur up to the Fraserpet road. From the 127th mile 
to the 129th mile of this road a large number of dead and diseased 
trees were noticed in the midst of Lantana, forming about 40 per 
cent of the stock y except to the south of the 1 29th mile, where an 
acutely infected area in the midst of dense Lnntana thicket is found. 
It was also noticed that sandal trees-under the heavy cover of fig 
trees in the avenues had died off, apparently from heavy cover, 
dampness and drip. The surviving ones have an extremely 
unhealthy look, with the top branches dead and scanty leaves, but 
none of the leaves had the appearance of “ spike.” Near the 
130th mile a splendid specimen of sandal was noticed with spiky 
leaves and with its whole crown covered by a thorny climber. 
Close to it there were a number of tine healthy trees. 

From the 131st to the 135th mil* at the Cauvery, very few 
sandal trees dead or diseased were noticed on the roadside, 
except in an Inam jungle, where a number of healthy and diseas- 
ed saplings were observed. The disappen ranee of the sandal 
in this locality might be traced to severe fires in Lantana 
thickets, it being the usual practice in these parts to get rid of 
this pest by firing in the hot weAther. 

26. June *2n f 1, 1903. — Explored the tract of country lying 
between the Cauvery river and the Fraserpet road up to the 
northern houndaiy of the Dodharve State Forest. This tract 
of country is very familiar to me, having passed and repassed 
through it scores of times between the years 1878 and 1885 on 
my way to the Coorg Forests further south. Then it abounded 
with most vigorous sandal trees ; but Lantana had not invaded 
to such an extent us at present Now the whole tract, except the 
cultivated fields, is covered with a dense tangled mass of Lantana, 
which year after year is burnt down to come up again with 
renewed vigour at the beginning of the following monsoon. 
The fires have almost exterminated the sandul. 1 noticed only a 
few healthy trees on the banks of tbe Cauvery and in a small 
patch under heavy shelter between the villages of Girgnr and 
Dodhosur. Trees standing on the edges of fields had a spiky 
nr diseased look about them, which may be due to isolation and 
exposure or tire. 
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Further south, where tree growth la* fairly dense, sandal is 
met with sparingly, and only two diseased saplings wen noticed ; 
thus showing chat where the cover is fairly dense and forest 
fares are not severe hy reason of the comparative absence of the 
undergrowth, sandal is not subject to any disease to any appre- 
ciable extent. 

27. June 3rd, 1903. — Explored the tract of country lying 
to the north of the Froserpet road from the 13dth mile to the. 
130th mile. 

On the bank of the Cauvery there are two sandal trees under 
the shelter of a bamboo clump. In one of them half the branches 
contain the characteristic “spike” leaves and the other half 
healthy ones In the other only twigs, here and there, are affected. 
Bo'h these trees have been marked for observation. In the same 
row there are five or six healthy trees, bat at some distanoe from, 
the two unhealthy ones. Further on, towards the north and eaet 
to a distanoe of two miles from the Fraserpet road, not more than 
half-a-dozen diseased trees were met with. Here sandal, though 
not plentiful, is met with in fairly large numbers, especially in 
the hedges. Where the hedges consist of trees and shrubs with or 
without a mixture of Lantana, the sandal, as a rale, is extreme^ 
vigorous and healthy— especially where the soil itf rich and deep. 
We came across several saplings in Lantana killed outright by diet. 
In the tract inspected not even one tree in a thousand vaa 
diseased. i 

28. June 4th, 1 903.- -Explored the tract of country situated 
between the Periyapatam-Hunsur and AneehoWkOJNHuiMtir 
roads. 

Sandal is met with scattered in the fields, e xp osed ehd 
isolated, and consequently in a sickly condition. 

The sciub jungle outside the fields is rich in sandal, but the 
trees are usnally stunted with contracted crowns, the latter 
condition evidently being due to heavy pollarding far gnat* 
browsing. The other species composing the stock 'lure sDso 
stunted, deformed and unpromising. 

Some healthy and vigorous ssndal trees wens noticed, in tfee 
midst of bushes towards the Panchwalli road. Two expospl traps 
with spiky leaves were noticed in dose proximity to^meriUeltbj 
roes. These were the only diseased trees noticed duqggg jfte day 

Under the heavy shade of fig tieetio the aveyma Sflemaher 
of deal and dying trees were met with, they hating diet 4BSD- 
cotfy faefa 4c same causes as these meeiiontd under itffee* 
1st Jnns. 

29. At Hunsur, examined a n umb er of healthy, d isuse d 
dnd duftd farts experimented upon by Hr. Mesa end* fay 
ifatsnutlets, the details of winch are asfoUowai-** 
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(«) One perfectly healthy tree standing in the open wab 
girdled in order to Match the formation of new shoots and leaveB 
$nd changes in their appearance and size. 

( b ) One perfectly healthy tree standing in the open had all 
the lateral roots cut out and the excavation filled up with stone 
and earth. 

( c ) One perfectly healthy tree standing under shelter was 
similarly treated. 

(<*) Several diseased trees were uprooted in order to see 
to what distance the roots extend and ascertain the coBfc of up- 
rooting. The root of one tree was found to extend as far as 55', 
crawling just lielow the surface, and afterwards was lost in the 
build of a tank Judging from its thickness, its total length 
cannot be less than 100'. In another case the root extended to 
45'. The tap-i oot as a rule is not more than 5' from the surface. 

The cost of thoroughly uprooting diseased trees of about 2' 
in girth amounts to about 12 annas per tree. If the woik ib 
conducted on a large scale it could, probably, be reduced to about 
four annas. Dead trees would cost much less. 

( e ) Examined also the root system of two healthy seedlings 
in order to see how the 4> haustoria" of sandal roots attach them- 
selves to the roots of other treeB. 

. 30. June bth, 1903.— At Yelual I had some diseased saplings 

cut, in ordei to see how their wood diffeied from that of healthy 
ones. Twelve diseased and one healthy saplings were cut; five of 
the former had holes bored right through the entire length of 
the stem, showing that some boriug insect was at work, while the 
fetter was in perfect condition. 

Specimens of sandal borers recently sent to the Indian 
Museum at Calcutta from the Devarn}ariurg Forest of the Tum- 
kur District were identified as the larva? of the moth Zeuzera 
cojjta.* 

The insect attacking the sandal trees at Yelwal probably 
belongs to the same species. Whether the insect begins its attack 
when the tree is in n healthy state or after decay or disease had 
set in, is a moot point and requires further investigation^ 

31. A map illustrating the areas inspected and the distribu- 
tion and condition of sandal trees is appended to this report. A 
study of thife map will not fail to lead to the conclusion how 
erratic the course of the “spike*’ disease is, if it is, at nil, a specific 
disease. A number of photos and a water-coloured sketch, 

* The specimen sent was in a small top or branch which it had hollow- 
ed out —H on. Ed. 

tWo would refer the Acting Conservator to the note on sandalwood 
borers published in the Appendix Series with last month’s number of the 
lfagaxlue.— lion. Ed, 
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showing the condition of spiked leaves and trees, kindly lent by 
Mr. Benson, are also submitted herewith. 

Conclusions. 

32. After a careful study, extending over 15 days, of the 
diverge conditions under which sandal is found to grow in the 
tracts inspected, I have arrived at the following conclusions: — 

(0) That “ spike” is not a specific or definite disease. 

(6; That the narrow, diminutive and hristle-like leaves found 
in the so-called spiked trees are not peculiar to any specifh form 
of disease, but are commonly found in all trees dying from the 
following causes : — 

(1) Old age. 

(2) Injury to the roots by fires or hurt. 

(3) Suppression or strangulation by climbers. 

(4) Fungoid, parasitic or epiphytic growth. 

(c) That spiked trees are always met. with only in heavy 
Lantann thickets, which are liable to be annually or periodoully 
burnt. 

(rl) That poor ojf shallow soil or soil containing a great 
admixture of * Kankur* or resting upon a substratum of ‘ Knt kur/ 
induces premuture decay of the root system and consequently of 
the tree. 

(<■) That areas liable to he submerged and water-logged 
soiln are inimical to the growth of sandal. 

(f) That sandal-wood sooner or later be exterminated in 
tracts containing dense growth of Tantana, owing to the liability of 
the latter to he burnt down by liie ; sandal being a sensitive plant 
and surface feeder is least able to withstand the effects of fire. 

(?) That u spike” is neither a contagious nor infectious 
disease, for if it were an infectious and communicable disease it is 
difficult to explain why it is confined only to particular localities 
or ocours only in scattered patches and nmougst scattered trees 
in the midst of healthy ones. It cannot be said that the disease 
has not had enough time to spread to other trees or other areas, 
because according to all accounts it has been in existence for at 
least seven or eight years. 

(h) That trees standing in the midst of thick scrnbhy growth 
or under the shelter of light-crowned trees and in the rich soils of 
gardens enjoy a total immunity from the disease. 

(i) That sandal has always an unhealthy look when the 
vegetation assooiated with is unhealthy ; and where the latter is 
healthy and vigorous, diseased trees are never met with. 
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Measures undertaken for the eradication of diseased trees. 

33. Whether the disease is infectious or not, it is beyond 
doubt that once a tree shows signs of spiked lea^fs in an advanced 
stage, it never recovers. It has, therefore, been considered advis- 
able to uproot all such trees. For this purpose I have ]>oBted two 
intelligent and active Rangers, two Foresters and eight Forest 
Guards to the Hunsur Range with instructions to carry out the 
following operations 

(a) To carefully explore the SAndal tracts in the Mysore and 
Hunsur Taluks and show their exact positions in the taluk maps, 
using distinctive symbols to indicate healthy and diseased trees 
as well as density. 

(b) To prepare a descriptive account of each tract, stating the 
conditions of soil and vegetation in which healthy and diseased 
trees are met with. 

(c) To uproot all dead and diseased trees in the two taluks 
and any that inav be noticed in the adjoining taluks within 5 or 6 
miles of the borders. 

(d) To burn all the debris and unmarketable portions of the 
trees on the site, and to hand over to the custody of village 
officials all marketable wood. 

84. As the number of trees to be uprooted is not large and 
is confined to particular localities, I do not anticipate that the 
cost of the operation will exceed three thousand rupees, which will 
be repaid ten times over by the sale-proceeds of the maiketablw 
wood which, if not removed promptly, stands in imminent risk of 
being destroyed by fire. The whole operation, I expect, will be 
completed in three months. Stringent instructions have been 
given to the local staff to uproot all the dead and diseased trees 
within a radius of 6 miles of the Hunsur town within one month. 

35. Detailed instructions have been issued to all District 
Forest Officers to make a close inspection of sandal tracts with a 
view to discover whether the disease has made its appearance in 
their districts and to uproot any diseased tree that may be met 
with. 


IV. —RE VI JEWS* 


Progress Boport of Forest AAminlstrstioa in thi 
Aadaataa lor 1001-09. 

There are 156 square miles of Reserved forests and 1,705 
square miles of Unolassed forests in the Andamans. 

The Indian Forest Act, it is stated, does not applyw We 
WORclude that its provisions are not considered neoessaij iR 5 
selony consisting primarily of convicts. 
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An initial difficulty for the Forest Officer in the Andamans is 
the want of proper maps. The only map available is on a very 
■mall scale with meagre topographical details. As the islands are 
an unbroken sheet of forest the survey of these details will not be a 
quick process. M oreover, j edging from the experiences of M r. C. G. 
Kogers, the Forest Officer, it will be likely to be a rather dangerous 
business. Mr. Rogers and Mr. Vaux, Assistant Settlement Officer, 
had to make reconnaissances into t lie haunts of the Jarawa% a 
tribe who, to obtain iron, twice attacked the convict gangs working 
for the Forest Department. In one of these reconnaissances 
Mr. Vaux was killed and it fell to Mr. Rogers to bring the party 
back. 

No working-plans exist in the Andamans, but valuation 
surveys to ascertain the approximate yield of ceitaia areas were 
made during the year. The valuation appears to show that *15 
ton of padouk over 6 feet girth per acre is available in the forest 
valued, and Ibis, it is believed, excludes fio per cent, of the trees 
as unsound. As it is stated further on that a rich padouk forest 
is one containing one tree per acre, this is explained. 

For reserved forests at least, which are only 1 56 square miles 
in extent, one would have thought that a working-plan of a 
simple kind might be made. 

A considerable amobnt of botanical .work was done, chiefly 
by Mr. Heinig, who held charge at the beginning of the year. 

There are no annual plans of operations and the Divisional 
Officer does not think them necessary, because the amount of 
work done depends on the amount of convict labour available, a 
varying factor. The Government of India, however, thinks that 
at lesst a forecast should be drawn up. The Divisional Officer is 
quite plaintive about the lack of convicts. Could not the Courts 
in India do something to help ? 

Vigorous work on steam tramways was done during the year, 
Rs. 5,028 having been expended : £5 extra men, “ including sick,* 
were sanctioned for this, which was doubtless very useful. Thera 
appears to have been careless work in the past, necessitating a 
good deal of work being done over again. We gather that theta 
are considerable difficulties in making this line, hut wa fee) twre 
that the present energetic Divisional Officer will overcome them 
all. The maximum gradient is 1 in 120, and 5 miles have bent 
completed so far. There appear to be now 8 miles of tamtam and 
6 of temporary fuel lines in the Andamans forests. In addition 
there are olephaut dragging paths. 

There is, to judge from this report, practically no difficulty 
in regard to forest offences and fire conserv a ncy. 

While Form fie shows all the threat* to bo open togveavag, 
they mm not really so. ‘ Why should not Fdrtn 34 ha drawn tap 
correctly ? 
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It is reported that padouk reproduction is practically nil, 
which is extremely senou*. since the raison d'flrt of the Andamnns 
forests is its padouk. Yet practically no artificial means to 
regenerate the padouk is undertaken. A little planting work 
with mangrove was undertaken, which seems unnecessary. Also 
some mahogany was successfully planted. Ihe padouk is, 
like the teak and the sal, much hampered in its regeneration 
by hamhoos, as well as other things, and it would appear highly 
advisable to lose no more time in dealing round parent tiees 
and expending considerable energy in cultuial operations of this 
nature, rather than in planting, which seems to present much 
difficulty. We believe, in fact, that nothing effective will result 
until the idea is accepted that bamboos should he eradicated round 
seed-beams, whether of padouk, teak or sal, in coupes under 
regeneration where bamboos are very numerous Iu the present 
instance, perhaps, it is the deplorable lac k of convicts that stands 
in the way, but something evidently badly requires to be done for 
padouk regeneration. Probably « wounding the soil ” near seed- 
bearers in good seed years would he advantageous. This measure, 
which is so often advocated, is, we belic\e, raiely earned out m 
India, though it would probably be very successful. 

Over 12 lakhs of cubic feet solid of fuel were supplied to the 
Settlement, which is a falling off due to the impoitation of coal. 
It looks as if coal were coining in to stay, }et it is sui prising 
considering that something like 86 cubic feet solid aie given for 
the rupee. It is stated that the lead for fuel carriage has now 
become long. 

Oat of 322.517 cubic feet of timber exported over 300.000 
cubic feet (16,000 tons) were due to Government Agency. This 
is an increase of over 52.000 cubic feet of Government Agency 
timber, which is due to a great increase in the number of padouk 
felled The Government timber is removed in log by elephants and 
tramways to ttic creeks, down which it is floated with the assistance 
of boats and the steam launch “ Eileen ” Another launch appears 
to be required. Eventually the timber reaches the saw-mills, of 
which the Chatham mill is worked by the Forest Department, at 
Port Blair. It seems that more elephants, as well as more convicts, 
are required, though there are already 39 of the former. The 
purchase of nine more tuskers has been sanctioud. 

The charges for removal of produce by Agenoy amounted to 
Rs.2,05,446, but some Re. 60,000 of this is debitable to the 
elephants, of which 13 new ones were purchased during the year. 

The local cost per ton was Rs. 1 3*3. Under 41 Minor Produce 1 * 
is gwrjan oil, of which 52,848 lbs. were collected hy tapping. 
The revenue from this souioe was Kb. 3,303, and the expenditure 
Rs. 1,873. 
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The only other minor product of interest is mangrove bark 
for twining. And whereas some 730 rnatirxis were exported free 
of cost by convict labour, the Burpin'! is only Rs. 171. 

A good deal of timber, fuel, etc., Appears to be given away 
free, hut on what principle is not clear. 

Pei haps the most important items in this Report are that 
the firet contract for 1,600 tons of padouk h«s been completed, 
and the second contract for a similar amount put in hand. 
Though the Kepoit is anything but concise, this matter baa 
been dealt with but shortly. 

The financial lesults were, compared to other years ad 
follows : — 

Rs. 

Receipts ... ... 2,57,136 

Expenditure ... 2,11.950 

Surplus ... 45,186 

The surplus has fallen hy Rs 85,598, which is chiefly due to 
the put chase of a number of elephants, to much works on tramways, 
to increased expenditure on timber export, to the fact that pndonk 
Rales in London and to the Indian Marine were less, while there 
was a considerable outstanding due for padouk timber. 

The net result of the year’s working, however, is shewn to be 
Rs. 1,59,837, thus;— 

Cash surplus Rs 45,186; add, increased value Jt stock 
Rs. 1,12,051. increased revenue outstandings Rs 2,600. T*st year 
the net results of the year's working shew a profit of Rs./ 2,471, 
forked on the same lines. 

The Report, while containing much that is interesting, is 
perhaps in places unnecessarily detailed and in others dogged 
with petty matter which should not find a place in an Adminis* 
tration Report. For example, the detailed description of tta death 
of the elephant doctor, who •* against orders ” went to sleep on an 
elephant and fell off, is, though no doubt pathetic, not of great 
importance in connection with the administration of the forests. 4 
But though there is some lack of discrimination in compiling the 
report, the enthusiasm and energy with which the y»*ft work*' 
and that a full one, was carried through is clearly visible. 


X \ XTi \ W T.:, J . \ Jr.vw ■' j -I-V -j 'M •> 4 1 T> i 


of the ICft&ru Pmidenoy forth# you 



The Madras Forest Administration Report, though reduced h 
two-thirds of the length of the report of the previous y*wf, is 
considerably larger and more elaborate than the ordinary* 
provincial report, and ooosists of oO pages, JoUowed by U5 n ug fe; 
of appendices. 


Sfti MADRAS FOREST ADMIMOTRATIOK HEFOBT. 

The total area of Reserved forest is now given as 19,566 
square miles, of which only 770 square miles have not yet been 
brought under settlement 

The preparation of working-plana seems to he in rather a 
backward state, as there are 13,796 square miles of forest for 
which no working-plans have yet been taken in hand. 

In Madras, as elsewhere, the necessity for a special staff of 
working-plans officers appears to be felt. 

Under the head of Communications and Buildings, an 
expenditure of Rs. 1,13,888 was incurred, showing an increase of 
Re. 32,000 over that of the previous year. 

To render this large outlay necessary, the development of 
mads and cart-tracks in the forests was evidently not sufficiently 
pressed forward in past years. 

The eleven miles of tramway hi the Nellore District worked 
satisfactorily." 

During the year under report the enormous number of 23,750 
cases of offences against the forest laws came under observation. 

Of this number, more than half were compounded, generally 
for very small sums, though occasionally serious offences were 
also compounded. One timber theft case is reported as having 
been compounded for Rs. 3,0()0. 

At a rule, only serious cases were taken into court, and since 
the pNpention of offences is of even more importance than their 
detection, it would seem as if the wholesale compounding of 
offences, failed to produce a sufficiently deterrent effect. Fire 
donservancy was generally successful throughout the Presidency, 
with the exception of one range (dandur). 

5,65u square miles were attempted to be protected (a little 
over one quarter of the total area of reserves), and the protection 
Was successful in 96 37 per cent, of this area. 

Thwaverage cost was Rs. 6-13-10 per square mile. 

In addition, about 4,000 square miles of forest are reported 
to be naturally free from fires. 

Under the heading of Sylviculture, nothing of much general 
interest is given in the report. Natural reproduction appears to 
be successful in most of the forests. 

A good deal of work has-been done in all three circles in the 
wav-of plantations of various kinds, and topes, both of exotic af(d 
indigenous ipecics. Date cultivation has been attempted on a 
considerable scale, but has not met with muoh success. 

Considering the great extent of forest land in the hands of 
the Department, the total timber outturn of the forests is smelt, r 
MteS-MriJ t-littl* ttW'thm million cubic feet ;<this includes aS 
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timber, whether extracted by Govern meat, purchasers, free-gimnteei 
or right-holders, end is composed of 2* million cubic feet ol 
miscellaneous species, together with only 3^200 tons of teak, 2 r 12{ 
tons of sal and smaller Amounts of Terminals tomnntota, XfUa 
i 3 lei' 0 car[M 8 mamtpinm, santaltnus, and other kinds. 

In the Southern Circle, the present means of extraction am 
transport are inadequate, And a greater expenditure on them i 
required The total outturn of fuel for the whole Presidency fo 
the jear was neatly 15J million cubic feet. 

Nearly 5^ lakhs of rupees were received from gracing fees 
and other minor produce yielded nearly 6} lakhs. 

The financial results of the year's working show a iota, 
revenue of Re. 24,06,494, and a total expenditure of Rs. 17,46, 121, 
giving a surplus of about 7£ lakhs. 


V.-SHIKAR AND TRAVEL. 


Z&gU&d to Bum* via Cauda, Jayaa aad OUaa. 

(Concluded ) 

Fhom Vancouver one of the <* Empress " steamers of the 
Canadian Pacific Oo. takes us across the Pacific to Yokohama. 
Too much cannot be said in praise of these steamers Though 
built in 1891 they are probably still nmong the most eonWaib 
steamers afloat. They are 6,000 tons aud 10,000 horsh power 
and are more like large yachts than passenger steamers. The 
appointments, cuisine and accommodation are excellent, angl hope 
the company will one day see their way to extending their 
service to India. With the rapid railway service across Canada, 
and the proposed accelerated mail service from England to 
Canada, the time occupied between India and England, via, Japan, 
might be so reduced as to render this alternati e and delightful 
route more praotioable than it is at present to tjbose to whom time 
is an object. ■ 

The aoujrse taken by the steamer in its greet cftcle muling 
takes us close to the Aleutian islands, which fringe the tfshrag 


The Pacific oeean however greatly belied its suunc^veagh 
1811 aad magnificent wave soenery instead of placid wat ei fc The 
P**«ge to Yokohama occupied 14 days, the scheduled titoe i 
although Ute Eaapcess boots have performed it in 10 dap*,' 


Aitbanrir Yokohama itself gives one ***** insight 
and its p e opl e, it k^a? convenient oentee Her pope s* ! 
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written about the rapidly changing Japan, and the necessity for 
visiting the country with as little delay as possible if one wishes 
to see anything of the old life and customs of the country, that 
1 was agreeably surprised to find that to all intents and purposes, 
as far as I could gather, the people still retained most of the 
quaint customs, ceremonies, aud methods of living so character- 
istic of the country. 

The fact is that whilst railways, telegraph*, electric light, 
and modern systems of government have affected the large towns 
to a considerable extent, the people still live evidently in much 
the same manuer that their foi bears did and follow the old habits 
and methods of life, in very much the same v\ ay that the national 
traits, characteristics and method of living have been retained 
by the Bormans, notwithstanding the many years occupation by 
the British Of course I do not refer to the great change that 
Bpread over Japan when in 1H68 the Sliogunate was abolished, 
and the Mikado once more was restored to supreme power. Up to 
the end of the 12th centuiy the Mikado appears to have been 
more or less absolute; from that time onwards till 1868 the 
Mikado had only nominul power, the real power being vested in 
a succession of powerful military chiefs called Shoguns; under 
these were the great territorial lords, the Daimyos, And their 
retaiuern, the Samurai. There must have been some wonderful 
sights to see in Japan in those days, not so very distant, for the 
feudal times are said to have lasted till 1871. Amongst other 
quaint customs was that of wearing two swords by the Samurai ; 
the custom was abolished by Imperial edict in 1877. 

Although the Japanese women still dress their hair in the 
quaint old fashion, the men no longer shave part of the head and 
draw the hair forward down the middle into a sort' of roll, as one 
sees in pictures, hut have adopted the European fashion. The 
costumes of both BexeB are what I fancy they have been fpr 
generations— the costumes which we are so well acquainted 
with in pictures aud on fans. Those who may have adopted 
European costume are so much in the minority as to be 
hardly noticeable. 

It is quite feasible in a period of 3 or 4 weeks to see 
a great deal of Japan, although of course this time does not 
allow for much wandering off the beaten track. Railways, 
rickshaws and other conveniences of travel are available to see 
the following pluces, which among them can show most that 
is of interest and representative of Japan : Yokohama, Tokyo, 
Nikko, Miyanoshita, Kyoto, Osaka, Naru, Kobe. All the details 
of the various sights to be seen from these centres are fully 
described in the guide books, and at most of the hotels at these 
uliices convenient pocket guides are provided for visitors. Trained 
uides of the Guides Association will accompany the traveller 
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throughout his tour at fairly moderate charges : under their 
direction little is missed and much time economised ; the? are 
hy no means indispensable however. At the British Legation at 
Tokyo permits to visit the Imperial palaces end gardens at Kyoto 
should he obtained. I cannot linger here to describe the many 
wonderful and magnificent sights to be seen in the vicinity of 
the places mentioned above; the gorgeous and beautiful temples 
of Nikko are alone sufficient to repay a visit to Jit|»in : the in- 
conceivable wealth of detail that has been lavished upon these 
buildings is absolutely marvellous, nnd their setting amongst the 
dark giant ciyptomei ins (Cn/fdnmerin yupomcai adds much to 
their entrancing effect At Nikko i«, or rather was, the celebra- 
ted red lacquer bridge, a drawing of which is reproduced here: it 



was carried away by the stream during a terrific typhoon 
which occurred during our visit. Miyanoshita is a great 
summer resort with mineral springs : near it is a weird sight* 
the great ‘ Sulphur Hell*. From Lake Hakont, in the 
vicinity, excellent views of the great snow-capped Fujiyama are 
obtained. Kyoto, the old capital of Japan, is full of most inter- 
esting and typical sights. Osaka is the great manufacturing centre ; 
owing to its numberless waterways it is sometimes called the 
Veuioeof Japan. Its Theatre street at night is one of the most 
picturesque and sti iking sights imaginable. Japan at once 
conjures up thoughts of geishas and indeed there is no greater 
pleasure than watching these artless creatures in their eSfeettee 
costumes performing their fiorul dances— the Cherry Bloesom, the 
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Wiltaria dance, etc ; between the dance*, with dainty grace, they 
press one with tea and saki, the national drink. The majority 
of the geishas are very young, 12 to 14 years perhaps, and 
they display a charming grace and innocence which is irre- 
sistible. 

The theatres are particularly interesting, as many of the 
pieces give one an insight into the manners of old Japan, the 
oostnmnes and acting being very exact representations of the 
periods they illustrate. The area that would correspond to the 
pit and stalls in an English theatre is divided into smull squares 
by partitions about 1 ft. high ; each squnre accommodates shout four 
people ! here the spectators sit with their pipes and smoking-boxes 
and tea things. Galleries surround the theatie on three sides ann 
here are the higher priced seats. At the end of each act the 
children smarm on to the stage and lift up the curtain and 
generally amg|p themselves unheeded. 

The stage, or a large part of it, is made circular ana levclves 
occasionally during a play, changing the Beene with marvellous 

ease. 


One piece we haw illustrated nn extiemely gruenome ancient 
custom of the Japanese. A minor poet who was with me at the 
time, composed the following verses which 1 venture to include 
here, not so much on account of their poetic merit as because 
the poet has followed with considerable fidelity the action of 
the play. I ventured to point out what seemed to me to be 
anachronisms and said that even the fiist line appeared capable 
of more than one interpretation. The youthful poet eyed me 
with a withering look. “ A lot you know about poetry,” he said 
scornfully. 1 disdained to reply. The noting was painfully 
realistic, the little hoy being paiticulurly pathetic. ' 


Tbe Samuhai*b famlwhll. 

Hie ambient air, with fragrance rare the cherry bloaeom fills. 
The last soft rays of setting sun light up the pine-clad hills. 
Belated birds across the lacs are wending home their way ; 
And all around seems peaceful towards the dose of day. 

But, oh 1 in the Samurai’s home, nor peace nor rest are there, 
But sounds of bitter anguish float piteous through the air ; 
For his feudal lord hath called him. He to the war must go. 
Nor may he linger thinking, when calls the Datmyft. 

His wife with pnigaaat sorrow rooks slowly to and fro ; 

His old sire's lacs is tight and drawn with unrep r esse d woe s 
But sadder still his little son, a blithesome lad was be, 
OSageth with wond'riog terror unto his father's knee. 
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And now the final parting cup, (they'll meet <m earth no more), 

Jh sadly drunk by nil, ana dropped unheeded to the floor. 

The father gives the child into ilia gr&ndsire’a trembling hands. 

Then with streaming eyes one moment he upon the threshold stands. 

Thus, with one long despairing look departs the Samurai. 

But hardly had he started ere his son’s heat t-piercing ciy 
Stays hint, and he sees the boy, from Ins grandsire struggled free, 

Who funs and soon doth cling again unto his fathet's knee. 

Oh ! who may know the anguish with which he unclasped those lit! le hands, 
Had his heart been bound with iron, it had surely burst its bands. 

And so the child is handed back, yet thrice he struggled flee 
And tried to draw his father back, a piteous sight to see. 

But now the awful deed may no longer be delayed. 

With quiv’ring hands the grandsire draws forth the cruel steel blade 
And plunges it deep, deeper still, into the lad’s young bieast, 

Till with throat stifled gurgling he sinks to everlasting rest. 

The grandsire to the mother turns, but grief had proved idNbmight, 

And when she saw her offspring killed her spirit winged its flight. 

So he alone is left., with despair lie turns the knife 
Unto himself, and gruesome han-kiri ends bis life. 

Afar off the father watches with giief-blinded eyes. 

Oh cruel loyalty that asks so great a sact lfice 1 . 

But he who loves his feudal loid no sacrifice must mind, 

And he may not fight the gbod fight who leaves home-ties behind. 

With fragrance rare the ambient air the cherry blossom fills, 

And dark and gloomy are the dense pine-oovered hills. 

The low’iing clouds are gathering fast, making daiker still the way, 

As the Samurai takes his leave towards Lhe close of day. 

Japan is a continual wonder and delight to the curio hnnter ; 
it would seem as if the nation as a whole were artists, the 
exquisite delicacy and finish of even the commonest articles is 
extraordinary. It is said that practioally all the really valuable 
old ourios have long since been bought up and have left the 
country. There is still, however, plenty of ancient and modern 
woik to irresistibly tempt the traveller to buy. Gold lacquer, 
old and new, Damascene gold and iron, Cloisonnd, Satsumu 
WAre, old sword ornaments, many of these of most exquisite 
workmanship, bronzes, ivory oarvingB, old and new silk emhroi- 
deries, and quaint curios of all kinds too numerous to attempt 
to detail here. * 

I was particularly interested in gold lacquer and^aaw the 
work in fits various stages on several occasions. The name is 
somewhat of a misnomer in the case of ail gold lacquer, as there is 
little lacquer to be seen, nothing but pore gold, which is applied 
™ the prepared surface in tiioute paiildle^ aud‘ also |u luge 
pieces to form various designs. The wotfc occupies a very temg 
time even for the asaaJJest articles j ft jr& be readily tuguttfeod 



362 ENGLAND TO BURMA VIA CANADA, JAPAN AND CHINA. 


therefore that this, combined with the value of the material, 
involves very high prices for the finished work. 

Old gold lacquer is much sought after; many specimens 
of the less costly ni tides, like medicine and smoking-boxen, 
can be picked up in the old curio shops, some bearing the 
crests of the Shoguns or Paimyos, which gives them a greatly 
added interest. 

Railway travelling is quite comfortable ; the excellent check 
system for baggage relieves one of any anxety on that score. In 
the first class carriages a little table is set out for ten, which is 
provided free. Excellent beer brewed in the country is obtain- 
able everywhere and is Bold at many rail say stations. 

One of the finest views of Fujiyiima is obtained from the train 
at Gotemba. The general coutihy scenery is \ery picturesque , 
the cultivation might almost be called curpet cultivation there 
is such a mixture of crops in close juxtaposition. 

Sinai] terraces of rice, wheat, bailey, millett, sweet 
potatoes, beans, lily bulb, a little of each. The country is well 
wooded in most parts and a considerable amount of small plan- 
tations —pines, cryptomeria, etc.— are seen. Large foiestu of pines 
and oaks are said to exist in the island of Yezo. 

The most generally utilised timber appears to be that of 
Pintta denaiflor* and M'laaotnana. 

The wood of the cryptomeria has a good grain and takes a 
high polish, but I was much struck with the magnificent timber 
of the 'Keyttki ’ < Planers, japonica ; the columns of the large new 
temple, the Higashi Hongwanji,at Kyoto are made of this. The 
Japanese, who are greAt admirers of the grains of the various 
woods, have left these columns plain and polished. 

Another wood much used, remarkably white and close 
grained, is the ‘Hinoki* (Chamsscyparis obtuse) ; it seems to bear 
exposure, as the railings of the Yaami Hotel at Kyoto are made 
of this wood. A beautiful thatch is made of the bark of this 
tree; the thatch is nmde about 12 inches in thickness and is 
seen at its best in the many covered gateways of temples. 

But the most remarkable tree of all is the * Matau 9 (pine), 
very much like P. sy Ives trig in appearance; the reddish colour of 
the hark is still more pronounced, with a flattish umbrella-shaped 
crown. It takes to itself the quaintest and most bisarre shapes 
imaginable and is greatly admired by the Japanese for its 
contorted and grotesque growth ; it is frequently dwarfed artifici- 
ally and used in laudscApe gardening. The finest specimen I 
saw was when descending the Rapids of thelCfrtflarag&w*- 
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The dwarfing of trees is a great art With the Japanese and 
I went over several nurseries : cycads, crypto merias and eonifers 
were the species most commonly seen. 

The Japanese strike one as a most adaptive people and once 
they have been instructed in any particular work are quite 
capable of managing and carrying it on without foreign assistance. 
Thus their railway s, telegraphs, electrict lights, etc., appear 
to be under their own management entirely. One shudders to 
think of the oonfusion that would reign if similar works in India 
and Burma were left to the tender mercies of the natives. At 
present Japan is greatly hampered by the want of capital, 
although there would seem to be plenty of scope for capital in 
mines, minerals and industrial works. There is no doubt that 
foreign capital at present fights shy of the country : the fact is 
that the law and its administration are so remarkably lax and 
doubtfnl, that naturally no capitalists are willing to risk large 
sums under such unfavourable conditions. Commercial integrity, 
also, is not of that high standard which is necessary for successful 
development of trade. The policy of honesty which China 
has long since learnt to its advantage is at present a policy 
which is but dimly understood by the Japanese. 

It is with unfeigned regret that we take leave of Japan aitid 
its people ; the wondrous and entrancing country, the charming 
people and their quaint ways, are sights that no one who has the 
opportunity should miss seeing. 

From Kobe to Nagasaki, through the picturesque inland sea, 
and thence on to Shanghai by .an Empress steamer. We landed and 
went through the China town of Shanghai. The stench, the dirt 
and the filth are too appalling for words and we had no regrets 
in sailing for Hong- Kong. 

Some of the buildings at Hong- Kong are remarkably fine ; the 
Club, too, is a fine building. The view from the * peak,’ 1900 feet, 
in the day is beautiful; at night it is like fairyland : we look down 
on what appears to be a limitless expanse of illuminations. The 
large harbour is crowded with craft of all kinds from men-of-war 
downwards, and their lights reflected in the dancing waters, with 
the lights of the town itself, forms the most brilliant panorama 
imaginable. The Botanical gardens are excellent, end well 
kept. 


From Hong-Koug we ooatinued the journey to Singapore, 
whence we visited Johore and went over the Saltan's palate. 

. The Botanical gardens at Singapore are Jiao very interesting 
end well kept, (fee Malay Vermillion sheathed palm (tyWoalecty* 
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laooa) being a striking object The yellow-belled Tkevetia 
nerifotia, common in Burma, was flourishing here A very striking 
fan-shaped palm, the Travellers tree (Ravtnma Madagatearitmi s) 
is common over the island. 

On the way to Singapore we stopped at Saigon (Cochin 
China). Saigon is situated on flat ground little above the 
surface of the river. It is an extr aordinary town : a theatre or 
opera house like the Grand Opera House at PariB on a small scale, 
radiating boulevards and cafes, elaborate public buildings and a 
well laid out town ; there appeared to be little trade however. 

From Singapore we had the pleasure of travelling in a cargo 
boat of speed 9 knots an hour ; this was for some reason put on 
in place of the ordinary passenger mail boat. We stopped at 
Penang and bad a few hours ashore and then pursupd our slow 
coarse to Rangoon. 


Once more the gilded top of the great Shurd Dagon Pagoda 
appeared in sight, in fancy I heard the tinkling bells of the many 
pagodas, as they Bhook tremulous in the breeze, the gay-coloured 
thmg were no donbt crowding the sacred steps whilst the yellow 
Abed monks were chanting their monotonous prayers. I had 
tews round the world since last I saw this sacred fane, and now I 


mst doff my globe-trotting garb and clothe myself in dignity, 
for am I not also a priest of a true religion • ? 

Tauno-gyi. 


“Every Forest Officer it the priest of a true religion,"—** India revisited ’ 
Edwin Arnold, CS.1 ,1886. 




PBIM-DIY AT «LB imML 


iflOBOOL, UHil DDK. &65 


VI*— EXTRACTS, NOTES, AND QUERIES. 


Frln Day at th« Zaptrlal roust School, Mua Du. 

On the last day of March, the annual prize-giving took plaoe. 
The l)eautiful gardens of the Forest School always look their best 
at this time of the year, and offer a delightful place for social 
gatherings of any kind. All the principal residents of Dehra, 
both Military and Civil, European and Native, were present as 
usual on this occasion, and testified to the kindly interest they 
all take in the affairs of the school, at the same time enjoying a 
visit to the school gardens bright with flowers, and its buildings 
and museums, which are both interesting and attractive. Sir 
Edward Law, Financial Member of His Excellency’s Council, was 
present at the prize-giving. A large tent waB erected on one of 
the lawns in the garden, and the prizes were given from a small 
platform at one end. 

The Board of Control was constituted this year by the follow- 
ing officers of the Forest Department in addition to Mr. Eardley- 
Wilmot, the Inspector-General : — Mr. F. B. Dickenson, from 
Oudh ; Mr. Lace, from Bengal; Mr. Hobart-Hampden, from the 
Central Provinces, who now succeeds Mr. Oliver as Director of 
the School ; and Mr. Lewis, Director of Public Instruction, 
United Provinces 

The Director of the School, Mr J. W. Oliver, in his opening 
speech, spoke as folhws : — 

“It is a great pleasure to me to be able to report that the 
result of the final examination has, on the whole, been very 
satisfactory. The classes of 1901-1 902 opened with 37 students 
in the Upper class and 8 in the Lower S there ware some 
alterations daring the course, and the numbers who presented 
themselves for examination were 35 and 7, respectively. Of 
these four, Rama Iyengar, Venkata Rama Iyer, Kaushi Ram and 
Mr. A. M. C. Litthswood have gained the Higher Standard 
certificate with honours ; 97 have gained the Higher Standard 
P*sa certificate ; two, Sidiqui and Sidbu Rem, the Lower Standard 
certificate with honours, and 5 the Lower Standard pass 
certificate,— in all 6 honour* and 81 passes out of a total of 42 
As regards honours this is, I think, the best result on record. I 
trust the junior classes will fellow the good example set them. 
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14 At the Entrance examination held in October last, 43 
candidates oot of 96 qualified for admission, compared with 51 out 
of 81 in the previous year. I should here perhaps mention that 
the Bombay Government has decided to train its Hangers at 
Dehm Dun, instead of at Poona, so that in future we may expect 
an increase in the number of students in the Upper classes, and I 
hope also a greater degree of competition. 

44 There have been some changes in the teaching staff during 
the year. Mr. Hooper undertook the Physical Science lectures in 
place of Dr Leather, absent on leave ; Mr. Duthie, who has been 
connected with the school from the very beginning, has, I regret 
to say, retired from the service, hut he was nevertheless good 
enough to undertake the oral examination in Botany. Mr. Steb- 
bing's term of deputation as Forest Entomologist came to an end in 
January last, when he left us to take up the acting Superintendent- 
ship of the Indian Museum, but I hope the pobt may shortly be 
restored to the school in order that the useful work initiated by 
him may be further carried on. By the unexpected death of 
Pandit Raghu Nath Pathak, the Vernacular class has been deprived 
of an efficient lecturer and the Provincial service of one of it* 
oldest officers. 

“ The btaudand of athletics at the school has been fairly well 
maintained, and it is only due to the fewer number of European 
students now attending the course, that there has been a decrease 
in the enlistments in the Dehra Dun Mounted Rifles, to which at 
one time the school furnished a 1 Forest troop.* 

“ There is, I think, nothing else for me to note, except to say 
that with the exception of one bad case of enteric, and two severe 
cases of malarious fever, all contracted elsewere than at Dehra, the 
health of the students has throughout the year been very good ” 

Mr. 8. Eardley-Wilmot, Inspector-General of Forests to the 
Government of India, then spoke as follows : — 

“Ladies and Gentlemen,— 1 have only a few remarks to 
make before we proceed to the distribution of prizes. I wish to 
most heartily congratulate the Director, the School Staff, as well 
as the students, on the very successful results of the examinations 
that have just been held. We have four honours* men in the 
Upper class and two in the Lower ; whilst out of 42 candidates all 
but four have obtained certificates. Moreover, of these four, three 
came from Siam, and I am assured that want of knowledge of 
English and not want of intelligence and industry has been the 
cause of their failure. We do not claim to turn out experienced 
forest officers from the Dehra Forest School, but we do boast 
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that those who obtain certificates have been well equipped for 
the profehhion they have chosen Their future must depend on 
the manner in which they use their equipment. I hope that 
the past students of 1903 will in lemembenng this speedily rise 
in the service. 

14 1 have no desire to introduce any element of sadness into 
these proceedings, but I think that a passing tribute is due to 
the memories of two forest officers who were with us here last 
\ear In Mr Hill most of us have lost a personal friend, and 
Mr Forthoe, though not ho well known m these Provinces, was 
a iavounte with all who met turn. It is gratifying to their 
tuend* and to the Department to know that their professional 
attainments and value to the State have been fully recognised 
by the Government under whom they served. 

44 Other changes are impending. Mr. Oliver, who bas for tbe 
last six years so ably filled the post of Director, is now going on 
furlough, and this neems to he an excellent opportunity for wish* 
ing him a prosperous >oj»ge and n happy time at home. He may 
he sine of a welcome if he returns, but if be has other plans he 
liny feel certain that he lenies behind him, both m Burma 
and India, a host of fi tends as well as many memories of kindly 
actions unobtentatiously pel formed. * * 

41 And now, lndips and gentlemen, thanking you for tbe inter- 
est jou a1wa\r take in these proceedings, we will go on to the 
distribution of prizes which is the mam object of our meeting.” 

The prizes were then distributed by Mrs. Eardley-Wilmot. 
The following is the list : — 

Higher Standard certificste with honours : B. V, Rama 
Ivengar (Mysore ; K R. Venkntarama Iyer (Madias) ; Kaushi 
Ram (Punjab) ; A. M. C. Little wood (Madras). 

Lower Standard certificate with honours ? RahmatuHah Sid- 
diqui , Sidhu Ram. 

iVtsoi —Best student of the jear in the Upper Clasi i & V* 
Rama Iyengar. 

Beat student of the year in the Lower Class : RahfhatuRah 
Siddiqui 

Prothero-Thomag Prize for the best student of tbe ycwr ^ 
Practical Forestiy : A. M. C. Li tile wood. 

tat Note beak in Forestry and Forest Engineering : A • M. Q* 
Tntta oed, 

Ml Ms* book in U#er Class : RabmatnUfth MdKtyti, 

mi Stufi#ht in Brtany ! B. V. Rama Iyengar, 

C a n^mwW alkcr Prise for the beat atetat tag Mm * 

VMdwtaMMlnr* 
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Belt Entomological Collection : Bejoy Chandra Ben Gupta. 

Best Athlete of the year : Sitanun Puri. 

The following prizes were also awarded from the Brandis Puie 
Fund for original articles publiahed m the India* Forester : — 

Mr. Pranjpe, Extra-Amhfcnt Conservator of Forests, for 
ap article on the Tussar Silkworm. 

Kai Sahib Uprndranath Kanjilal, F. L. S., Extra-Assistant 
Conservator of Forests, for an article on the Juhal Forests. 

List of Medals awakdfd 

Upper CLdns — For Forestry : K. R Venkata Rama Iyer 

For Surveying and Drawing : Mr. A. M. C. Li l tie wood and 
Nni Ttiwng Kharn (Siamese student). 

For Forest Engineering : B. V. Rama Iyengar and Kaushi 
Ram. 


Proximo nocessit : A. M C Littlewood. 

For Botany : B. V Rama Iyengar. 

Jjowst Clubs -For Forestry : Sidhu Ram. 

(From The Planter.) 


The Fortsta of India tad thiir Management, 

A most instructive paper on the Management of the Forests 
of IndiA was rend by Mr. Gamble, FRS , C.I E., before a meeting 
of the Royal Colonial Institute, in January last. After touching 
upon the area and distribution of the forest tracts of the country, 
the lecturer pointed out that the great importance of, in bis opinion 
the most important function of, the forests was their action in the 
preservation of the water-supply of the country. The forests 
preserved the catchment areas of the great rivers from erosive 
notion and consequent drying up, and by receiving the amount of 
water caught in these areas, and consequently the amount contain- 
ed in the great rivers, enabled the Engineer to obtain a permanent 
supply of water for his gieat Canals. Mr. Gamble then considered 
the question of timber export from the country, pointing Out that 
the Burma teak trade was the only one of importance as for M 
export went. Other small exports were bWfewood total Malabar 
And padonk from the Andamans, and smaller quantities of * 
wood, ebony, red senders wood for dyeing, *axkia)w4od,*r*^tiiii and 
choice bamboo are occasionally sent out of the country. The Malt 1 
sold yearly comes to between 800,000 and 800,000 tons, valued at 
about If million pounds sterling, showing whet a valuable property 
Government possesses in the forests of Burma. 
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The lecturer, proceeding, noted tliat attempU bed been mails 
to introduce to the trade a number of other fine wooda, hut 'that 
difficulty lay partly in the trouble that has to be taken to'draw 
th*i attention of dealers to new woods, and partly owing to tbs 
maintenance of the supply being not easy to kt-ep up in the case of 
species which are not gregarious. Mr. Gamble stated that im- 
provement of communications should help this difficulty to di*» 
appear. He perhaps might have added that the establishment of 
some central scientific bureau where such questions could be 
threshed out by men specially qualified to deal with them for the 
country aB a whole, would help to solve the difficulty still further. 
The lecturer then proceeded to show that the forests of India pro- 
duced three categories of timber ( 1 ) export timber, chiefly teak ; 

(2) timber for public and other large works aud railway supply ; and 

(3) small wood for the general supply of the great mass of the 
population : the working of the forests depended upon which of the 
above three formed the chief produce required from them. After 
describing the various classes of forest existing in the country, the 
lecturer alluded to the system of management, touched upon the 
constitution of the staff of the Department, and described how the 
various forest reserves were formed. The preparation of working- 
plans was glanced at and the various systems in force were reviewed* 
The training of the forest staff was described and in winding np 
the lecture Mr. Gamble gives the following points upon which he 
thinks more can be done, vie., (11 the afforestation of waste lands 
in the waste couutry ; i2) the cultivation of India rubber, gntta 
percha, gamboge, etc. ; ( 3 1 the endeavour to bring to the notice 
of the export trade some of the more valuable timber and furniture 
woods now too much neglected ; and (4; the necessity of improv- 
ing the forest staff as a scientific body capable of undertaking the 
position of advisers to Government in matters of forest -natural 
history and in all matters relating to trees and planting. 

V11.-TIMB-ER AND PRODUCE TRADE. 

QhurofaUl and Bia’i Wool 0 iicular. 

London , Atk June 1903. 

Ebat Inoian Tkak.— ‘T he deliveries for May O ofres pa ad 
closely with those for May 190$, at 1,113 and 1,11* 'loads 
respectively*. For the first five months of this year Ifrey are 
4,737 loads, and for the came period of lattyear they w rift 5,393 
loads. .Thom is,, no dtange at all to report in prices and AM 
owtket remains not only short of stock hot afctU without any. near 
pmspeat of any normal supply* 

* Boitawddn— E ast India^Fot large, p fetfe fogs thrift Jtij* 
wy but taferfor wood It 

L itinWi littfo rttrY o* fcattd. 
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Satinwood — East TNDtA.— There is a considerable stoMc on 
bind And sales Are slow as the demand continues very quiet. 

Ebony — East India. — Sizeable, sound wood is in fair 
demand. 


PRICE CURRENT. 


Indian teak, logo, per load 
„ „ planks ff 

Rosewood, per ton 
Katinwood, per s.ft. 
Ebony, per ton 


... £10 5s. to £18 10s. 
... £ 1 3 5s. to £20. 

... £8 to £11. 

... 6 d. to 18rf. 

... £8 to £12. 


Ztarny, lffott and Diokion, Limittd. 

Wood Makkkt Kkpok’i. 

London, 3rd June 1903. 

Tkak.— The landings in the docks in London during May 
consisted of 626 loads of logs and 5f>6 loads of planks and scant- 
lings, or a total of 1,192 loads, as against 1,260 loads for the 
coiresponding month of last year. The deliveries into consump- 
tion were 566 loads of logs and 459 londs of planks and scantlings 
—together 1,025 loads, as against 1,097 loads in May 1902. 

The dock stocks at date analyse as follows : — 

6,122 lends of logs, as against 7 647 loads at the same date last year 
3, (.OH ,, planks, „ 3,660 ,, ,, ,, 

— „ blocks, „ »t m ,, 

Total 8,180 loads „ 11,097 loads „ „ „ 

The above figures sufficiently show that even the present 
high level of prices for teak does not stimulate the Indian 
shippers to increase their supplies to Europe. It must, however, 
be borne in mind that, whilst the supply of teak logs of European 
quality cannot be supplemented at the shipping ports until the 
new season'll outget from the forests commences to arrive in the 
late autumn, the present abnormally high rate for planks and 
scantlings should serve to stimulate theic* production from 
inferior ones. 

Business during May has been of a normal character. 
The high f. o. b cost of most of our wood imports, although eased 
dawn by a continuance of exceptionally cheap freight rates, 
has continued to discourage large buying by importers here f 
and the consumer also continues to content himself with coif 
just covering his actual need, so that, whilst a steady tirade has 
seeUy gone on* there is a sense of contraction and difficulty— with, 
no need, however,/ /for anyone te sell without % fair . turacfter 
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profit, an stocks are not sufficiently heavy to cause financial 
difficulty. The inevitable outcome is the appreciable putting 
down of the f. o. b cost ; but how long shipj>ers can wait before 
recognising this remains to be proved, as so long as they can 
afford to submit to restricted sales, and nbstaifc from consign* 
rnents, will their hands remain unforced. 


ICukit XUtm for Produo ti. 

Tropical Agriculturist, let June 1903. 


Cardamoms 

... per 

lb. 

Is. 6 d. to Is. 9 d. 

Croton seeds 

... i, 

cwt. 

1 os to 25a. 

Cutch 

... „ 

1* 

25s. to 3Us. 

Gum Arabic ... 

... ,, 

» 

15s. to 20s. 

Do. Kino 

... ,i 

II 

75s. to 120s. 

India-rubber, Assam 

... per 

lb. 

2s. to 3s. 2d. 

Do. Burma 

... ,, 

n 

2s. to 3s. Mr/. 

Myrabolams, Madras 

... ,i 

cwt. 

5s. to Cs. 

Do. Bombay 

■ ,« 

II 

4s. to 7s. 6i. 

Do. Jubbulpore 

... i, 

II 

4s to 5s 6«i. 

Do. Bengal 

... «, 

II 

3s. tid. to 5s. 

Nuz Vomica 

... yy 

II 

7s. to 10s. 

Oil. Lemon-grass ... 

... ,, 

ll 

od. to 5 |ci. 

Orchella weed, Ceylon 

... ,, 

cwt. 

10s. to 12s 6 d. 

Sandalwood, logs 

... „ 

ton 

£15 to £30. 

Do. chips ... 

ft 

n 

£4 to £*. 

Sapanwood 

• •• ,1 

ii 

... 

Seedlac 

... ,, 

ii 

115s. to 120s. 

Tamarinds, Calcutta 

... ,, 

cwt. 

8s. to 10s. 

Do. Madras ... 

... „ 

II 

4a. 6 d. to 6a. 
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ft total of three years. It having been decided that the German tour 
did not produce all the results desired it was abandoned the 
following year. Under the qew regime the students remained in 
residence at. the College during seven sessions only, proceeding to 
Germany in the January of their third yeAr and spending six 
months working in pairs under specially selected German Forest 
Officers, their work being under the general supervision of that 
eminent forester, Sir Dietrich Brandis. This programme was 
again changed some yenrs later, and the students now spend nine 
'months in Germany, proceeding there at the beginning of the 
seventh session (October) and remaining until the middle of the 
‘following July. Of this period eight months are spent in pairs 
working under the supervision of a local German Forest Officer, 
whilst ihe ninth is devoted to touring, under the able guidance 
jof Dr. Schlich, through specially selected areas in the Blnck Forest 
and elsewhere. Previous to 1891 the students used to visit at the 
end of their first year some Selected Scotch forests. On the death 
*of the owner this plan was altered, and the students of the 1890 
year visited, at the end of their first year, some French forests 
in Normandy. This practice has been continued to the present 
day. - In addition, various small forests of interest in England 
are visited from time to time during the sessions at the College. 

The course of lectures at the College comprises Forestry, 
Botany, Entomology, Geology, Chemistry, Law, Forest Engineer- 
ing, Drawing, Surveying, Accounts and German. Forestry in 
all its branches is taught by Dr. Schlich and Mr. Fisher, whilst 
carefully selected Professors teach the other subjects. 

( Owing to the wide range and nature of the subjects studied, 
the Forest -students who obtain the College diploma have, we 
consider, received a scientific training which enables them to rank 
with any University graduate who takes a scientific degree, whilst 
the former are in addition equipped with information of a special 
kind which qualifies them to fill posts in a special Service. 
[Whether the Bpecial training required to turn out the young 
Forest Officer could be equally satisfactorily given at one of the 
great Universities is open to considerable doubt. We propose to 
marshall a few reasons in support of this opinion, an<^ also to 
point out some of the advantages of the present system of training 
as enjoyed at Cooper’s Hill. 

It has been suggested at various times that it would be 
better to send the Forest students to either Oxford or Cambridge, 
fe special Chair of Forestry being created at one of these great 
Universities. At first sight this proposal appears both alluring 
and advantageous, but when subjected to careful scrutiny, there 
can, we think, be shown to be considerable drawback* to its 
Initiation. A large number— perhaps the greater number— of 
University graduates go up, not with the idea of qualifying 
themselves for a special profession, but with the sole idea' of 
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obtaining their degree. This is rII thai the College Leotarers aim 
at. The after-professions of these students do not Usually interest 
them in any greater degree than they do the greater number of 
the Heads of Public Schools. The one idea of these latter is that 
1 heir boys should obtain a scholarship at one of the Universities and 
go up there. This reflects credit on the School, and the subject of 
the real after-life's work of the boy is left out of consideration. 
The honour of the particular School or of the College or 'Varsity is 
the chief thought, perhaps naturally so, of both Head Master and 
College Professor. But this sort of teaching is hardly suitable for 
men who wish to follow a special course of study to qualify them* 
selves for their life's piofession, and more especially when that 
profession is one bo little understood in England as that of a 
Forester, and is to be followed in a foreign land where conditions 
are so totally at variance with those amongst which they have been 
brought up Two instances of a similar nature may be mentioned. 
Neither the military nor the medical man goes to either of the 
great Southern Universities. Both have to render themselves 
efficient in a special profession and it has been long recognised 
that this cannot be accomplished At either Oxford or Cambridge, 
The training of the Forester is not one whit less teehuieal than 
that of either of the above mentioned professions. The Govern- 
ment of India naturally expect and require .that tlie men sent out 
should have been as fully and carefully prepared as can be done 
at Home. The Cooper's Hill course on its present lines would seem 
to afford such training in its highest and most efficient form. 

In considering its advantBges we may first briefly allude to 
a most important part of the training of all youngsters designed 
for a “ Service,” and that is the training in discipline. The 
College life affords opportunities of implanting early a sense of 
discipline in the future officer, whilst at the same time generating 
an esprit de corps which, whilst making for good in the Service 
itself, is, we think, a by no means negligible asset from a Govern- 
ment point of view in a body of its servants. The first point is 
one of the greatest importance. Whether the Service bo a 
Military or Civil one, it is essential for its efficiency that discipline 
should be maintained within its ranks. To be effective it is 
necessary that this discipline should be inculcated at as early an 
age as possible. It is well known that the discipline Maintained 
at or learnt at one of the Southern Universities is far from being 
ail it might be. The under-graduate lives out in. chambers, hm 
practically no supervision exercised over him, ant works or not 
pretty rpuch as he pleases. The same with the Mprff do dorps'. 
Mm scattered through a number of distinct Colleges, or duty 
meeting in lecture-rooms, are not bound together alwr wards by 
that tie Which unites men who have lived together under the same 
roof through three of What are perbahs the Most impressionable 
ntad niM receptive ywt$ of their IW* Tpitb ' w JhriptiM and 
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the esprit de corps of the old Hailey bury men are well remembered 
in India, and we think that much the came feeling exists amongst 
the men who come from the College on the Hill. Further, it by 
no means follows that by a sojourn at a * Varsity any special social 
advantages are necessarily enjoyed. Having considered the 
efficiency of the students as affected by discipline and tsprd de 
corps , we now come to a consideration of the efficiency of the 
training obtained at the Institution in question as compared with 
that obtainable at Oxford or Cambridge. 

From the outset the important subjects of Forestry and Botany 
are dealt with in a full and broad manner, whilst the lectures 
in the former are rendered all the more valuable hy the fact that 
they are delivered by Anglo-Indian professional Foresters, who 
after a distinguished career passed in actual charge and administra- 
tion of the forests of India, have devoted themselves to the 
training of those who are to work in the field they themselves 
have spent so many years in. The accompanying subjects of 
Law, Geology, Chemistry, Forest Engineering, Entomology, 
etc., are all grouped round the above two, and are taught in a 
manner which at once shows their connection with the chief 
subjects— a point to which it is essential the Forest student’s 
attention should be drawn. Drawing, Surveying, Accounts and 
German are other subjects included in the curriculum, and in 
two at least of these the Forest student requires not only a 
sound but also a special training. It would not be sufficient for 
him to learn elementary principles only, as imparted hy the 
Lecturer in a University with a view perhaps to the btudent 
taking up subsequent research in this one particular branch. The 
Forest Officer does not require to attend a large number of 
lectures on elementary principles, followed hy others dealing with 
the more abstruse portions of any particular subject. He requires 
these elementary principles, but he requires them to be given to 
him in the light of their bearing upon his future professional 
work. He does not require, r.g ., Botany lectures with a view to 
his becoming a specialist in that subject. Sufficient for him will 
it be if he is able to plnce his trees and plants into their families 
and genera. The Botanist is ready to do the rest for him should 
he come across new, or to him unknown, species. For this reason 
he requires a good, sound and to some extent a more or less special 
course in this subject. As it is with Botany so with Entomology, 
Geology and kindred subjects. The Forest specialist is necessary 
in these various subjects, but we are not here considering the 
question of the training or .knowledge required by that officer, but 
of that of the men who will be Actually engaged in looking 
nftpr and working the forests. The question for consideration is, 
therefore, the pertinent one— Would students following the 
.ordinary course of lectures at one of the Universities have as 
good a training, and therefore prove as good officers, as thoqe who 
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had followed what practically amounts to a special course in each 
branch of the various subjects taken up? This question is a most 
important one, for the well-being of the Service is closely bound 
up with the training received by the superior Btaff recruited from 
Home. The answer we think can only be given in the negative. 

Having briefly considered how the theoretical part of 
the Forest student's training can he more advantageously given 
at such An Institution as ('ooper’s Hill, we now come to a 
consideration of an equally important part of the work, tlfe 
practical course. It has been often advocated that such cnn only 
he really efficiently obtained in a Continental forest, and the 
acceptance of this principle hnR resulted in the practical German 
course at present gone through by the students and which has been 
declared sound by the experts— all former Inspector-Generals of 
Forests in India— who drew it up. A considerable amount of the 
more elementary practical work is however gone through at 
Cooper's Hill. Briefly, the practical work whilst at the College 
consists, as we have already seen, of short visits to various experi- 
mental areas of forests in England, paid at different periods during 
the College course, with a short tour to some forests in Normandy 
in France at the end of the first year, in addition to the work done 
at the College and in the neighbourhood. If Cooper’s Hill and 
its neighbouring woods had been specially designed by Nntnre for 
the instruction .of budding Foresters in the principles of 
elementary sylviculture they could have soaroely been bettered. 
Nurseries, young plantations, high forest (with many examples of 
how it should not he managed) and a profusion of exotic trees 
enable the Forest. Professors to illustrate their lectures, or set the 
students to practical work, at the very doors of the College itself, 
and the students have thus the advantage of having these illustra- 
tions ever before their eyes. Areas further afield in the conntry 
serve to illustrate various other points brought out in the lectures. 
The training at Cooper’s Hill used to include tlie management 
by the Forest professorial staff and students of the neigh- 
louring Caesar's camp forest. This formed a most valuable 
aid to the College curriculum as. in addition to obtaining in it 
much practical information about their work, the students used 
to prepare by themselves a working-plan for this area. Owing 
to the heavy rent demanded by the Commissioners of Woods and 
Forests for this forest it was given up, and an excellent training 
ground was thus lost to the students. This being the practical 
part of the coarse as obtainable at Cooper's Hill, we would ask— ^ 
how could such be given at a University ? It is the compactness 
of the present Institution and the dose intimacy etisting between 
teachers and taught which enable the students to so readily and 
easily absorb the mysteries of sowing and planting and the more 
elementary principles of sylviculture— all of which oan be 
e*p1ained again and again, with numerous illustrations in the 
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very grounds of the College itself or in the adjoining Windsor Park 
and Forest. CAn y we would aslc, either of the Universities show 
even a tithe of the peculiar advantages which Cooper's Hill affords 
for the instruction of the young Forester ? Having followed 
this initial elementary course the students are then in a posi- 
tion to take the fullest possible advantage of the Continental 
practical work We are unable to see that such a training could 
oe improved upon, or even carried on at all, upon its present lines 
at one of the Universities. 


If there is a tiny rift within the lute at present, it is to be 
found, not in the training of the students after they have obtained 
their provisional appointments, but in the methods by which 
these are obtained. There are two points connected with the 
present manner of obtaining recruits for the Service which 
we think would bear revision. Until a few years ago nomination 
was necessary before permission was granted to appear at the 
competitive examination. This nomination was of value, since 
it permitted selection and thus enabled permission to appear to he 
refused to men who were obviously unfitted for a forest life. 
We should be glad to see this system of nomination returned to, 
since it has appeared that it was obviously a sound one. The 
second point iR to be found in the examination subjects. In 
the old days the examination itself was of a nature to test a 
competitor's fitness for his life's work. Not only had he to 
take up subjects closely connected with his after profession, but 
the securing of an Appointment could only be attained by obtaining 
certain minima of marks in these subjects Now the competitor 
can pass in on Classics and Higher Mathematics, only to find that 
he has no aptitude and no liking for the subjects of his profession. 
Such a one can neither be mode nor make himself into a Forester. 


We have endeavoured to show above that the training as at 
present given to Forest students at Cooper's Hill is eminently 
a satisfactory one,* and granting this, it follows that the question 
of the abolition of the College affects the Service in India very 
closely It may therefore not be out of place to briefly call 
Attention to a point which is worthy of serious consideration. 
Would it be feasible, in the event of the Engineers required 
for the P. W. D. in India being no longer reoruiteJ fiorn Cooper's 
Hill, to use the College as entirely a Forestry one, to form, 


•It does not fall within the soope of this article to consider the great 
advantages which a farther coarse of training on arrival in this country 
would confer upon the newly- joined young Forest Officers. An additional few 
months' course, with visits to selected typical forest areas in different parts 
of the country, would do much to prevent men from falling into the error of 
thinking that their own division and particular class of forest an the only 
opes they need think about or care to know anything about (a habit which 
one is perhaps only too apt to acquire), 'besides giving them a general, 
Knowledge of the various classes of forest and different conditions pertain- 
aMe in different pert* off the eonatry. 
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hi fact, kb Imperial Forestry Obliege for the Empire at large, 
a College in which young would-be Forestall could be trained alike 
for service at Home (under the new afforestation schemes we hava 
read so much about recently in the Home papers), in India and the 
numerous Colonies ? Indian Forest Officers, either retired or still 
borne on the Depaitmental lists* are now serving in several of the 
great Native States in India itself, in Ceylon, at the Gapey in 
Nigeria, Egypt, Trinidad, Straits Settlements, Siam, Federated 
Malay States and elsewhere about the a oi Id. Could notan Imperii! 
Forestry College in the old country train the men required to* 
manage these vast and valuable forest estates ? Surely our great 
Colonial Secretary would he ready to stretch out a helping hand 1 
towards the maintenance of such an Institution, and Cooper's Hitt 
and the Impenal Foiestry College would not then be a burden to t 
be borne by the Indian Government alone. The British Empire 
took up the Forestry question years before the Americans peiq 
any attention to their forests, except to the details connected witty 
cutting them down, and yet this latter nation bids fair to leave 
us far behind in this important branch of administration. For 
a search through the countries, cities and towns of our vast 
Empire will, we think, reveal but one Institution devoted solely to 
the teaching of Forestry and the training of Fereriers, and 
that one the Imperial Forest School located at liefam B : m, 
maintained by the Government of India and under the 
management ana teaching of officers of the Imperial Foreat 
Service. This School, as is well known, provides for the regnlieH 
ments of the Provincial Service in India and to a certain extent 
for those of some of the Colonies who are taking tip thw Forestry 
question. We would ask— Could not the Imperial Forest Setoel 
of India be supplemented by the Imperial Foreefery College of 
England, and would not the formation of such a College he worth J 
of, ahd in consonance with, the true needs of the Empire f 


TtoBuriTxft&s^tordftFmsta ( United Iwtaoii). 

By F. A. Lewis, F.C.H. 




by J* w on his tour through the Kheri Division with the 
jWejSohool students in January last 

Jt little over two years ago I was in oharge of the divfak* * 
and the new working-plan tor the Trpns-Saroa {attests was drawn 
<Ui> by me. I should like therefore to make a tow ^remark* jhbodt 
the ^ Notes." M 

TBANS SABDA POfiTOTK. 

to tine deeeripttos «f the mi faerie gimto tha fastytoB’ 
plan, an attempt is made to show dtylk fltoflgnittioq lfaRtiri 
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important part even in an apparently level country* Two types of 
forest, “ High Level ” and 41 Low Level,” are recognised* 

Although in one sense it is true, as “ H J.” remarks, that 
there is very little difference between the tuo types, yet, as the 
difference is a real one find not likely to disappear for some 
generations, if ever, it is worthy of some notice. Moreover, the 
distinction holds good in the other »ul foretU in Oudh. Based as 
it is on the configuration of the ground, nud corresponding as it 
does to a difference of some 20 Feet or more in the depth of spring 
water level, there is every reason to suppose that it is of universal 
application to alluvial formations. 

For over three months I wandered alwut in the Kheri 
sal forests without being able to make head or tail of them. The 
eouotry was apparently as flat as a table, the soil appeared to be 
everywhere more or less sandy, and yet the stock showed endless 
Variations between the widest possible extremes. 

One day, whilst attempting to work out how far a certain bit 
Of poorly stocked forest extended, I found myself keeping closely to 
a gentle slope or bank some 20 feet high. The ground seemed to 
be flat both above and below, and there appeared to be no return 
slope in sight. The stock, too, seemed to be different in planes. 
Curiosity led me to follow up the slope. 1 did so that day and 
the next, still without coming to the end of it. My map and 
compass had by that time made me realize that I was keeping 
constantly parallel to the direction of the drainage of the oountry, 
and at lost it dawned upon me that 1 was simply following up a 
natural terrace with the ground on the one side everywhere a 
little higher than on the other side. 

1 had started a register of the depth of water in the numferaps 
wells scattered about in the forests when I began field* work, 
but at first it did not appear to be of much use, as the variations 
were as bewildering ab those of the stock Above ground. 1 now, 
however, Bet to work to locate the wells with reference to this 
internal slope. By the time I had done so it was hardly a sur- 
prise to find that all the deep wellB were on one side of the bank 
and all the shallow ones on the other side, and that there was no 
general depth of water anywhere between 20 and 30 feet of the 
surface. 

Better proofs than ocular estimates were necessary, however, 
to convince the Conservator and the Divisional Officer that tli? 
slopes and the differences in levels nctimlly existed. 1 accordingly 
amused myself in' my spare time with running levels along roads 
and with making eruss-seetiodl. The teetions with which this 
article is illustrated may be taken as typical of the whole, and may 
be left' to speak for themselves. 
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(A)— Stock. 

Configuration is all very well, but unless it can be shown 
that there is any connection between it and the state of the 
tree-growth, its sylvicultural value cannot be very great. With, 
respect to this there are no dissentients. Reference is made to 
the superiority of certain localities in Mr. Keshavanand’s working- 
plan of 1892. Much farther back than this it was recognized, as 
a perusal of past correspondence will show. These localities have 
turned out to be what I hav** called high level ground. 

On the high ground there are practically no blanks; * on the 
low ground they are only too painfully conspicuous, the whole 
forest being honeycombed with them. On the high ground, 
protection has been speedily followed by the appearanoe ol 
seedlings, rapidly overtopping the scanty growth of grass, and 
shooting ahead into dense thickets of saplings, wherever they 
have found an opening in the overhead cover. On the low 
ground, progress has been much slower. For years after the 
starting of protection from fires and cattle, in many places it 
was impossible to find a seedling at all. As late os 1892 plough- 
ing up of the soil and artificial Bowing were suggested as a 
possible necessity, if the backward localities were ever to be 
improved. Another ten years of protection has shown that this 
need not be done, but even now there are large areas where the 
seedlings are in their initial struggle for existence. 

A good idea of the state of the forests with respect to 
the younger classes may he obtained by supposing that they 
were once very openly stocked, and that, at different intervals, 
small patches of enl reproduction have appeared or are appearing 
in irregular distribution all over the forests. In some places this 
occurred so long ago and the patches were so close together th<it 
there is now a completely stocked forest in which poles 
and saplings predominate, as on the high ground. In other 
places the date of appearance is so recent and the distance apart 
is so great, that there is nothing more to be seen than a number of 
isolated patches of advance growth scattered about in a poor and 
open forest. Between these two extremes there is an infinite 
gradation which it is impossible to definitely represent on a 
stock map or in a description of compartments. 

Seeing that a study of configuration and water levels has 
been of so much assistance to a solution of the complex problem 
iu Kheri, it may well be enquired whether these two factors do 
not play an equally important part in other $at forests. So far as 
I have been pble to ascertain, the answer is everywhere in the 
affirmative. In all the divisions iu Oudh terraces are to be found, 

* Blanks cover 70 acres on the high ground sad 7,837 acres on the low 

gona d (exclusive, in the latter case, of the large grass plains of artificial 
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marking off the limits of type* of growth far more sharply than 
the insignificance of the sloped themselves would lead one to 
expect. 

The nearer one approaches to the hills, the more the problem 
becomes complicated. Nevertheless, the finest growth of sal is on 
flat alluvial plateaux or terraces, and undoubtedly the development 
of the forest following ou protection has been far more rapid on 
these terraces than elsewhere in the hills. This is remarkably true 
in G-arhwul. The sal, however, must be very accommodating ns 
regards spring water level. There is nothing to choose, either 
way, between the vigour of growth of the sal on the bigli ground 
in Kheri and that on these boulder deposits in Oarlrwnl, anil ^et 
in the one case spring water is from 40 to 50 feet below the 
surface, whilst in the other case it is anything from 100 to 150 
feet below ground. 

The 6 a in (Terminalia tomentosa) is for and away inferior 
to the sal in Kheri, both in distribution and commercial value. 
Etili, it is worthy of notice. '* H. J.” hardly puts the case strongly 
enough by Btating that the present state of reproduction is poor. 
There is no recent reproduction at all in the areas under fire- 
proteotion. Inside the closed forests 1 only found one seedling 
during the wnole time I was in Kheii ; during the past twelve 
ynonths I have found the same story to be true in Garhwal. There 
is a short article on the subject from my pen in the Forester for 
Juue 1900. In the north-west corner of the Kaniaria Range the 
reserved forests are separated from Nepal by a 66-feet fire line. 
On one side of the line there are old bain but no seedlings; on 
the other side there are both. 

(cj— E xploit ablk bizk fuk sal. 

“ H. J.” thinks it lather premature to raise the standard 
for sal from fi'O' to 6'9' in the absence of reliable data as to the 
sise to which, under existing conditions, the sal will grow without 
becoming unsound. 

If we were to wait for a sufficient number of reliable figuroe, 
tbe question comes in whether the standard would ever be raised 
at all I doubt it Our predecessors made tbe bulk of tbeir 
revenue in the timber fellings in the eal forests from tbe big 
trees of, say, 8 feet girth and upwards. So do we now, to a* 
considerable extent But in the course of the next 90 or 80 years, 
with a 6-feet standard, this old stock will have bean worked out 
in all accessible localities, and the next generation of Divisional 
Offioen will have nothing bigger than 7 '•&* to sell Raising the 
standard means temporary loss of revenue. Our successor* will 
hardly be prepared to say that we have- played fairly if we cut 
all the big trees and leave them to pay. 

, The proper procedure undoubtedly is to begin to store up our 
surplus old stock, as soon a§ there are any indications at aU that 
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ssr standard is too email. These iad i s ationa need not be definite, 
they need not be conclusive. They should be Acted upon at once, 
otherwise the opportunity may pass, new to recur. 

Who cao say how long a tune will be requited to exhaust the 
subject of conclusive data ? It is now 3# years since the first 
sample plots for girth-measurements were started hi Kheri, end 
yet we have very little to go upon with regard to this one detail 
of the many factors to be taken into account m the determination 
of the propei size of exploitubility. 

What special recommendation has the 6- feet standard for 
the Bat that we should nccept it as final for onr time ? *None 
whatever It was a pure guess by our early predecessors On tflb 
other hand, have we any indications that this standard is tod low, 
in the better class of our sal timber forests? I cannot answet* 
this question bettor than by enumerating the reasons which led 
mo to suggest the raising of the standard in Kheri : — 

(i) Sample plots show that, of the trees ice have had 4a 
measure, the healthier ones have hardly parsed their wiafttmuui 
rate of growth m girth at 6 feet 

(tt) The conical appearance of the crowns of many closely 
grown and healthy trees of 6 and 7 feet shows that they have not 
yet reached their maximum height-growth. 

(tti) The trees in class II! and upwards, that me ham so far 
had the opportunity of ohsertnaq, had to run the gaujatStf « £ fires 
nod want of protection generally during the earlier stage* Of fbftfr 
development It is only reasonable to suppose that trees WtsMht 
have never been touched by fire or tapped for resin may grow 
faster and keep sound longer thau their less fortunate predecessors, 

(iv) The larger the girth, the less the proportion of waste 
in conversion. 

(a) The trees' of the future will be much better than thorn 
of the present in respect to the length of bole atrafight sad sound 
enough tor use as timber This extra length will oSly be used to 
its full extent if the trees are allowed to stand until the girth sit 
the upper end of the utilizable part of the bole is largh enough. As 
the length of the timber-producing part of the tref morasses, so 
must also the girth at the butt-end. 

(o i) In the workmg-planB for the Kuraaun* Garhwat aqfi 
Ganges Divisions, it is recognised that a 6-feet standard is tab 
gfnall jsr sal in the better localities. 

(Oii) It is doubtful whether the demand for revenue wifi 
tear pentad of a general raising of the standard throughout mJ 
fiMbefi Province®, This being so, them is aft thh mcro mp ip i 
the change i« one division at feasts now that a 
■ fi mtm obfa opportunity occurs. 
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(viii) Kheri has ad excellent ft) stem of roads and a railway 
runs through the middle of the forests, so that the division is 
one of the most favourably situated ones for the export of large 
timber. In the hills, in any a fine tree hits to be cut up into 
email scantlings because of the difficulty of export; in Kheri 
CArts can be run to the foot of any tree, so that the trade in 
logs ought to be fostered at the expense of that in sawn timber. 


(d)— Sylvicultuhal Notes. 

Id the Foraeter for August 1899 there Ate some notes 
of mine on the subject of the root-system of the ml The 
opinion is therein expressed that no hard-and-fast line can be 
drawn between seedling and coppice growth. Theoretically, it 
may be in Are correct to say that the reproduction in the Kheri 
forests is from coppice shoots, but, for piactical pui poses, it is 
better to treat of it as reproduction from Reed. It is the nearest 
approach to growth from seedlings that there in ever likely to 
be in nature. Until the root-syatem has been developed, giowth 
above ground iB out of the question for the sal.* This may ns 
well be admitted and, at the same time, as the sal is such an 
important tree, we have cause to be thankful that the seedling is 
so accommodating that it will exist for a considerable number 
of years in dense shade patientl} waiting until the opening out 
of the overhead cover gives it the chance to shoot ahead. In 
fact, it is chiefly owing to this characteristic that the holes 
caused by fellings so quickly fill up, and that the sal not only 
grows gregariously but that it does not give much chance to 
other competing species. 

“H. J.'s” concluding remark, that any working-plan 
which ignores this habit of the ml of continually dj iug back is 
thereby likely to be upset, is hardly correct. Under any system 
of working depending on natural reproduction, ’the initial stages 
of the struggle for existence on the part of the seedlings which 
will. form the crop of the future in any coupe, will have been 
]*aased when the fellings begiis. The splendid \ouug stuft that 
shows up within a year or two after a hole in the overhead cover 
haB been made, by the removal of a big tree or two, does not as 
a rule originate from seed that dropped after the felling ; more 
often than not it is from seedlings which began life some years 
earlier. 

For example, Compartments 20 and 26, on the high level 

f round near Dudua, were heavily felled over in 1890-91 : 

class sal tiees per acre were token out of the former, and 2} 
jier acre out of the latter. The stumps of these trees are now 

* Vide the aeries at articles by Mr. Eardfey-Wilmot, printed In the 
Ai pendix to the Ibrceter tar 1699. 
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hidden away in dense thickets of saplings, many of which are ns 
much as 9* to 12* m girth. Obviously very few of these could 
have been more than small plants a foot or two high when the 
fellings took place, and so one’s first idea would be to say that 
the saplings are now only ISvenrsolri; but it would probably 
be much more correct to add “ H. J. V’ SiO years and put it at 
33 years All the same, 1 3 years would be much the more 
important figure for a working-plan. 

Although the foregoing example is taken fiom a hit of 
extra good forest, the argument also applies to poor localities, 
provided that the fellings are based on sylvicultural rules suitable 
to the ant. On the low level ground there are many backward 
places where the stock consist- merely of an open crop of old aal 
trees standing in heavy grass. Such trees should qp no account ' 
be removed until a few seedlings at least are visible in the gross 
round about. By the time that a few have raised themselves 
above the grass, the chances are that there will be plenty more 
in the grass. The rate of growth after the removal of the big 
trees may not be as fast as in Compartments 20 And 26, but it 
should not he necessary for the Working- Wan Officer to make an 
allowance of more than 4 or 5 years over and above the interval 
since the felling. 

The first sign of improvement in a bad an l forest is generally 
the appearance of miscellaneous undergrowth, chiefly composed 
of ‘rohni* (JUaUotu* philipjrinensis). The cutting back of this 
shrub-growth should be regulated by a tule similar to that applying 
to the felling of mature sal trees. If the shrubs are so thi<£ 
that all grass is killed off, the chances are ‘that they will also 
prevent the appearance of sal seedlings; but, here and there, 
openings in such bush cover are sure to be found, and it may be 
taken as a standing rule that the time to cut hack the under- 
growth will not be until young sal have begun to appear in snoh 
openings. 

In the Trans-Sarda Woi king-Plan it is assumed that the 
V class period is 35 years. All that this means is, that w6 are 
tolerably certain that, witlmi *55 years of the felling of any 
mature tree that ought to be felled, the place of that tree will 
be taken by saplings and poles, of which a sufficiency will be 
fully 18' in girth. Nothing is said about the age of such saplings 
and poles. As 44 H. J." remarks, this has still to be even 
approximately determined. 

' In calculations of the 41 possibility the V and IV class 
periods may be left out of account at present for all practical 
purposes. We know neither the normal class proportions nor the 
overage percentages that pass from class to class. The lower 
we go down the scale the more we have to Mart to mere 
guest-work. 
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Xoot-?axultlsa of tedtl Tm. 

During my visit to the Salem Javadis (hills) in January last,/ 
I observed a sandal seedling, about half an inch in diameter, 
growing on a slope close to a clump of Wtbera asiatioa . On dig- 
ging along one of its roots, I came on one of the rootlets attached 
to a root of the Webera. At the point of attachment a white 
tubercle abont J- inch in diameter had been formed oti the host 
and the sahdnl rootlet penetrated the tissue of the host through 
the tubercle. [ secured the specimen but it was subsequently 
lost. 

I visited the hills again in the latter part of February last 
with the sfiecinl object of inspecting the sandal tracts on the 
plateau. During tny inspection, I noticed some young sandal 
seedlings under a parent tree which waB growing on a slope about 
a yard away from a flat rock. The young seedlings were growing 
on a thin layer of loose soil, mixed with humus, on the rock nnd at 
its foot. I dug up two of the seedlings which were growing isolated 
and found no. traces of root-parasitism. They were about six 
months old, with a good number of root-fibres and root-hairs. 
They are drawn to full size and marked B and C on the Accom- 
panying Plate No. I. About a yard AWHy from these plants [ 
found similar seedlings surrounded by a growth of Strobilanthes. 
I dug up these seedlings carefully and found their roots attached 
to a network of the roots of the Strobilanthes, which ( afterwards 
ascertained with the aid of Hooker’s Flora to be Strahilanthw 
eugpidatuB . Plate No. I-A is a full-sized * drawing of one of ther>e 
seedlings and illustrates the root- parasitism of the Band&l even at 
the early age of six months. 

Plate No. il shows another sandal seedling a trifle older. The 
attachment of its rootlets to the roots of the Strobilanthes is quite 
distinct at the points a a a. The leaves of the Strobilanthes are 
shown in the drawing smaller than their natural size, the sketch 
being taken from a dried specimen. 

On the edge of the rock I found a much larger seedling, 
probaoly about three years old. This L hIpo dug up, aud at a point 
on the lower portion of its tap-root it was found attached to a 
thicker root of the Strobilanthes. While digging the tap-root 
snapped off. so its full length couhi not be secured. 

Plate No. II[ is a drawing of this seedling and shows the 
attachment of the tap-root to the root of the Strobilanthes. 

In all the above instances the tubercles, or cushions as Mr. 
Barber calls them, formed at the points of .attachment, were of a 

* In order to reprodaee the plates for insertion in fie magazine they have 
been reduced. The originals, which an coloured, an being lent Homo to Sir 
Dietrich Brandis.— Ho*. Ed. 
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dnll whits colour and more or less round or spherics) is shape. 
They varied in size from about one-tenth to one-eighth inch is 
diameter. 

In the course of digging up the above seedlings, I came upon 
a sandal root exposed on the Rurfaoe of the ground about 20 feet 
from the parent tree, and noticed a tuft of suckers on the exposed 
portion. This root trailed down the slope and it was therefore easy 
to examine it 1 dug along this root to see whether it had Attached 
itself to tho*e of other species. It was about three-foarths of 
an inch in diameter at the exposed portion. As the digging 
proceeded I noticed small rootlets branching off. and following up 
one of them I found that, at a distance of 21 feet from the 
parent tree, it branched off into still smaller ones of which « 
the ends were attached to the roots of an Albizzia odnratUnma. 
At the fioints of attachment the cushions formed a ere large, 
ellipsoidal in shape and of a dark-red colour. They were more or 
less hard, woody and brittle when dry. Plate No. IV shows a 
drawing of one of the specimens 1 secured. In this plate, A A is 
the sandal root, B K the root ot the Albizzia ;a a are scars of fallen 
off cushions and h h b are points at. which the sandal roots were 
attached to the host when the specimen was dug up. Plate No. V 
represents a couple of roots of Albizzia odoratinima which are 
covered with the scars of cushions formed by the sandal haustoria. 
The scars are of different shapes, varying from a circular to an 
elliptical figure The central part of the scars is depressed, with 
an elevated outline right lound : sometimes the scars present the 
appearance of magnified stomata with a central slit, the depres- 
sions taking the place of guard-cells. These Voots were obtained 
while extracting the specimen drawn in Plate No. IV and formed 
the roots of the plant therein figured. 

I h id some sterna of the Strobilanthes dng up by the roots 
about 15 feet away from the sandal tree and found these roots 
were full of tubercles Suspecting that these latter might be 
naturally formed on the roots independently of the action of the 
sandal haustoria, I proceeded up the slope and pulled up some 
more Strobilanthes stems without finding a single tubercle on 
their roots. There being no sandal tree within 200 yards of these 
hushes, I concluded that this species did not naturally form 
tubercles on its roots, and that the presence of such tubercles on 
its voots lower down the slope was due entirely to the porositio 
action of the sandal or other i ?) roots. 

While on this subject, I might attempt an answer to the two 
important questions suggested by Air Dietrich Brandis in his note 
on the “ Treatment of the Sandal Trees *’ in the January number 
of the Indian Font#*, The first question suggested ie— Has the 
tree effective roob-hpirs, and is it capable of taking up directly 
from the soil a portion of the food It requires?” My answer to this 
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question must be a partial one aud confined to seedlings, as my 
observations so far are limited to the root-system of Beedlings. 
In seedlings there is a fair development ot root-hairs and root- 
fihres. which in some instances are numerous aud dense. I have 
found minute particles of the soil sticking to these root-hairs and 
it required some amount of force to separate them. But in the 
case of seedlings which have already formed root-union with 
other species, root-fibres and root-hairs are compaiatively scanty. 
As regards the presence of root-hairs and root-fibres in grown-up 
sandal trees, my observations were hitherto confined to the roots 
of trees growing amidst other species, with the roots of which the 
sandal roots had formed connections. In such sandal rootlets 
and root-ends I found no root-hairs but only a few mot-fibres or 
thin thread-like rootlets As this is an interesting study, I shall 
devote special attention to this point as opportunities offer, and 
the results will be communicated to the India* Forester. 

The second question suggested is — 44 Which species are the 
most useful companions of the snudnl wood ?” The sandal is 
associated with the following species on the J.wadi plateau : — 

(1) Alhizzia odoratixsima.* *2) Alhizzia amara. (3) 
Litsaea zeylanica. (4) Litesea tomentosa.* (5) Terminalia 
paniculate.* (6) Terminalia Chehula. (7) Terminalia belerica. 
(8) Terminalia ovalifoli». # (0) Anogeissus lati folia.* (10) 
Premna tomentosa. (11) Ziz) pirns (Enoplia.* (12) Zizyplms 
xylopyra. (13) Scutia indica * (14) Handia dumetorum. (1.3) 
Rand i a uliginosa. (15) Webera asiatica.* (17) Acacia coe»in.* 
(18) Acacia penmita.* (19) Pterolobium indicum. (20) Pon- 
gaunia glabra.* (21) Memecylon edule.* 1 2'J) Strobilanthes 
cuBpidatus.* (23) Olea dioica.* (24) Flacourtia sepiaria * (25) 
2 shrubs of the A nonacete, probably species of — '26; Poly alt hia, 
known among the hillmen as Pulicha * 8edi and Kakanan * Stdi. 
(27) A tree, probably of the Myrtacea*,* called Porumbulu by the 
hillmen. (28) Giewia asiatica (V). (29) Atnlantia monophylln.* 

(SOI Limoni a acidissima. (31; Murray a exotica.* v 32> Prosopis 
spicigera. (33) Acacia Sundra. (34) Bambusa aruudiuiicea.* 
(35) DendrocAlumus strictus.* (3»>) Toddalia aculeate.* (37) 
Mallotus pliilippinensis.* (38 1 Mormda citnfolia. (39 Albizzia 
1-ebbek. (4'>) Cassia auric ulata. 

Of the above apecies those marked with an * are found more 
frequently associated with the sandal than the others, and it is in 
the company of some of them that the finest and largest sandal 
trees are found on the Salem Juvadis, notably at Karnbugudi, 
Tagarakuppam, Chembarai, Puliyur, Nellivasal and NellipaltQ 
villages. My own observations have established beyond doubt the 
root connection of the sandal tree with the roots of Nos. 1 , 16 and 
22. Further observation will doubtless reveal the exact relation- 
ship of the other species with the sandal, with reference to the 
latter's growth and development. 
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I have found self-sown sandal seedlings growing in aloe 
hedges at Timpatur with Morinda eitrifolia and Mdia indica 
(nim). In the hedges of gardens at Salem it is found growing 
along with Inga dulci*, Morinda eitrifolia , Fcronia depnantvm® 
Alangitlm Lamarckii , Cocoa nvcifera, Mangifera indica , 
Feidinm guava , and Moving a pterigoeperma. 

The above answers to the questions raised by Sir D. Brandis 
are by no means full and satisfactory. 1 hope to furnish at some 
future date more information on these points after further obser- 
vation and study. 

Since writing the above note I have had opportunities of 
investigating this subject further. 

While camping at Pennagaram on the 17th May last. I noticed 
some sandal trees growing in a forest tope, and selected for exnmi- # 
nation a sapling about 2} incites in diameter growing in the fence 
of the tope, and at a distance of about two yards from it was a large 
A Ibiztin Ltbhdc and a tamarind tree. I dug along a root of the 
sandal and found it crossing a number of small tamarind roots, 
none of which were affected by the roots of the former. Further 
on 1 came on a small root of the Alhizzia and found it covered 
with depressions exactly like those found on the roots of Alhictia 
odoratiabima figured in Plate V, and I have no doubt that these 
depressions were the scars of the fallen off tubercles or cushions 
formed by the sandal 44 hailstorm.” The affected root of the 
Albizzia showed signs of exhaustion and approaching death. In 
this investigation 1 found no actual attachment of the sandal roots 
to the roots of the Albizzia or tamarind. The sandal sapling 
itself was stunted and unhealthy with a meagre crown and many 
dead twiga. Its root-ends were not vigorous and some were dead 
or dying. 

On the 24th May I walked up the Sbevaroys from the hill- 
foot along the old ghat road in the company of the Acting District 
Forest Officers of North Aroot and Chingleput. Where the road 
entered the sandal zone I carefully observed the cut side of the 
hill slope in hopes of finding some sandal roots, and came upon an 
exposed root of a white-brown colour, with a small dark-coloured root 
attached to it and bearing a small leafy Bhoot which, on examina- 
tion, was found to be a sandal root-sticker. I then traced the 
larger not (host) to its source and found it to belong toaLimonia 
acidinima tree growing on the top of the cutting* 

The sandal root was attached to the host at three points, at eaoh 
of which a tubercle bad formed. This specimen was shown to all 
the District Forest Officers, as well as to the Conservator of the 
Ceutrifi Circle, who bad assembled at Yereaud for a Forest Con- 
ference. The aooompenying plate, PjUte VI, is a correct and fnll- 
fpne ^rawing of the specimen and jwoves unmistakably the root 
VMritinof the sandnroB the roots 
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By H. J. 

(Continued from page 334 .) 

Chaptkr V. 

Chaptkk V of Dr. Fernow's book, Economics of forestry, is 
devoted to the factors of forest production, and business aspects. 

Forestry differs from agriculture, and all other productive 
industries, principally in the time element ; agnrultnial crops are 
harvested annually, or at most require only a few years for their 
production, hut wood crops are only useful after many years* 
growth baa heen accumulated, and most timber-producing species 
require between 100 and 200 years to yield timber of the most 
useful size. 

The quality of the wood, too, improves, within limits, with its 
growth in hiw\ and the propoition of the timber of the bole begins 
to preponderate over the bianch wood of the crown. 

The rate of growth varies with the different species and with 
the aoi], climate, surrounding conditions, and with the age of the 
tree. 

Some soft light-wooded trees grow very rapidly up to forty 
years of age, and then soon cease to grow, and die; while the best 
timber-producing species, and the conifer?, grow slowly at first, 
then faster, and continue growing at a more or less uniform rale 
till old Age. 

The study of the quantitative production of crops of different 
species, and of different ages— the mathematics of forest growth, — 
is of great importance. The determination of the exploitable age 
depends not only on the tqiecie*, soil and climate, but also upon 
qtarket conditions, industrial requirements, and economical consi- 
derations. 

Beside the time element, there aae three other factors of 
production, namely, nature, labour and capital. 

In agriculture, labour is the most important, nature second, 
and capital last ; while in forestry, nature comes first, then capital, 
and labour is the least important. 

The ttoheur required in forest work is, moreover, very simple* 
and involves hut little technical skill. In Germany them 
is one guard to about every 1,000 acres, and in India, whim 
% met of the largest permaeent forest ertiishment in the world, 
OtoouuU to about one quarter ef the grueTtovewue of lhwJhMfc£ 
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the. total number of permanent employ# df all Ihnit* from (ft* 
Iuspeetor-tieneral downwards, is about 10*800, or one to about 
7,504) acres of forest 

It Is evident that the use of both of the element* of Katin# 
and of labour differs widely m forestry and in agriculture, and 
that forestry can only be profitably practised over comparatively 
large areas. 

The factors of soil and climate, too. have a different 
significance; agriculture denis mainly with vegetable products 
which originally cauie from different climates to those iu which they 
are now grown, but have been adapted to their present eonditiobs, 
and have been improved by man for bis own use. A wood crop on 
the other hand is generally jiiht as nature, unaided, produced it, 
during a long cycle of development, and the foresters influence 
does not extend beyond increasing the production of material Of 
useful form and of useful Rpecies per acre. 

But the greatest difference between the two industries, and 
one of the highest national economic importance, is the difference 
In the use of the soil. 

Agriculture is engaged in obtaining food materials whose 
production Mies largely on the mineral wealth of the soil, 
especially the phosphorus, sulphur, potash and nitrogen. Unless 
the.e aie replaced hy manures, or through a rotation uf crops, the 
soil becomes exhausted and unfeitile. . 


On the other hand, forestry is mainly engaged ia the produo* 
tion of celluloae, which contains a minimum of these rarer 
elements. 


The air supplies one half the constituents, namely, the 
carbon, and almost the other half is furnished by the water of 
the soil, while the wood, the final product, only contains about 
one per cent, of mineral ash. 

The parts of the tree richest in minerals— the fruit, the flowers, 
the leaves, twigs nud blanches —fall to the ground, and wot only 
return to the soil the fertility derived from it, but enrich its 
surface by the decay of the litter, through the vegetable humus 
and the nitrogen-condensing bacteria formed in the satne. 

Thus, while agriculture exhausts soils, forestry enriches them. 


From the soil the forest crop derives ntafoly the water 
required for its biological processes, including the transpiration 
of its leaves and for the composition of its woW, tad bwtfy tb» 
hygroscopic water which is finally lost when t % wood mesons. 
nhmUy, water forms 48 per cent of the tfwswd mfcdtoao* 
fcifier cent amris bygrosoopfoaUj, boputf the, hr lag 
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tree, ten or twelve per cent, remaining to in the wood after 
seasoning. The 8,000 pound % annual product on a fully-stocked 
acre thus divides itself up into 3,000 pounds dry substance, 1,350 
pounds of water chemically bound, and 3,750 pounds of 
hygroscopic water. Forest crops can thus be grown on 
soils too poor for agriculture, and no manuring is required, 
provided the litter is left. 

Soils and situations topographically unfit for agriculture may 
also be usefully employed for forest growth. Mountain slopes too 
steep for plough land, and even for pasture, are still suitable for 
forests, and it is precisely such places where, for the protection 
of the ground and for favourable water and climate conditious, 
a forest cover is most needed. 

The annual production per acre, including the brushwood, 
may rise under favourable conditions to as much as 100 cubic 
feet; but for timber-] trod ucing forests, the average annual yield 
in bilge forest administrations, including everything down to 
3-inch diameter, may be about 50 or 55 cubic feet. 

The third factor of production, capital, must be divided 
between the fixed investment laid out us a basis for continuous 
production, and the current woi king fund required to carry on 
the business. The latter may often in any forest business lie 
very small, as little is requited usually in the way of machinery, 
buildings, tools, seeds, etc., but the amount and character of the 
permanent capital renders the regulated forest business unique. 
Both farming and forestb have in common the soil &t> the basis of 
production, but in forestry the greater ]>ai’t of the fixed capital 
is represented not so much by the soil, but by the accumulated 
growing stock of wood, since the wood accretions of many yenis 
are tied up, as it were, as a fixed capital, accumulating with 
oompound interest, until the exploitable age is reached. 

Suppose, for instance, a forest which is best harvested at a 
hundred years of age ; then, in order to fell every year a crop of 
one-h undred-y ear-old timber, we require a series of 100 crops, 
each one differing in age by one year, from 100 years down to 
yearling growth. 

The contents of the 99 crops expressed in volume or in value 
are the wood-capital, and the hundredth crop is the interest or 
yield. 

The capital stock of wood, which must be maintained, is 
evidently about equal to the increment occurring over the whole 
forest through hair the rotation. 

It is also obvious that in coppices worked under a short 
rotation, the wood capital is much smaller than in a timber formt 
Worked on a long rotation. 
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At an instance, taking 70 onbio feat of wood per aero at 
the average annual production, then a coppice of 100 acret under 
a 20 year# rotation would require as wood -capital 70,000 cubic 
feet, while the tame area worked for timber with a rotation of 
120 years, would require a wood-capital of 420,000 cubic feet, 
or tiz times as much as the coppice in volume, and many morn 
times in value, since timber is much higher priced than fuel. 

In actual practice the disproportion is generally even greater, 
and the wood-capital ii. the timber forest is often 10 or 20 times 
as large as in the coppice. 

Finally, in a properly regulated forest worked for large 
timber, the soil and wood-capital combined wilf be between two 
aud ten times the capital required in agriculture. 

From what ha« been said above, two most important deduc- 
tions from the standpoint of political eoonomy follow : — 

First, the time element, together with the large capital 
required to produce timber, renders forestry an undesirable 
businebs for private owners of limited means ; only the State and, 
in a less degree, other permanent corporate bodies, can profitably 
engage in it. 

Secondly, the fact that capital and interest are identical in 
nature and are mixed together, only to be distinguished by volun- 
tary economic considerations and self-imposed saving, molts in 
the fact that the systematic management for continuity may very 
easily be unbalanced by liquidating a part of the capital without 
immediately appreciable loss, and that consequently only the State 
and other communities who have an interest in continuity can 
safely (apart from considerations connected with the large capital 
required) be entrusted with the forestry business. 

The dangers to the wood-capital from fires, storms and 
insects can always be reduced to a minimum of permanent injury, 
especially if the property under one management is large, and 
though the rate of interest, 3 or 4 per oent., derived from forests, 
is small, yet the safety of the investment is great, and it is oeitaio 
that the price of wood must rise in the future, since the forest 
area rather tends to diminish, while the demand for wood 
increases. 

Chapter VI.— Natural History op the Foster. 

The forester hss to do with forest crops rather than with 
•ingle trees, and he has the power, within limits, of ininonoing 
the composition of the natural forest, which is the result of an 
evolutionary' struggle among the different forms of vsjt t s tios , 
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Mo ft fan* suitable for hit pnrpeees. 4he limits m mi by tho 
adaptability of tlie *)jecie» to soil and climate, and by tbo 
forester’* ekill in recognising and utilising the laws uuder which 
the natural forest develops. 

Temperature and moisture determine in the first place the 
natural distribution of the various species. A succession of 
different tyjies of forest, and different s{>ecieh, are met with as we 
pass from the tropics to the northern latitudes ; and similar cones 
of forest gro« th are also met in ascending from sea-level in tropical 
or suh-tropical regions up to the highest altitudes, where forest 
growth is found. The relative humidity, too, brings about changes 
in forest types, from the damp swamps near the seashoie up to the 
dry and rainless interior of continents. Dryness, like cold, 
diminishes growth aud reduces the number of species composing 
the forest. 

Soil conditions, too, within the geographical range of the 
species thus limited, difierentiate the distribution. 

The frugal pines will subsist on the poorest, barest soils, other 
species prefer wet situations; a few will only thrive on rich 
loamy soils,.while others will adapt them^ehes to almost any soil 
conditions. The absence of a species from any locality does not 
however necessarily mean that it cannot exist there, as tiiere are 
mechanical barriers, such ns wide oceans and high mountain 
sanges, or there may be absence of means of transportation for 
the seed. All such difficulties inavrcan overcome, and in forestry 
acclunatization, so called, is practically confined to overcoming 
such mechanical barriers. 

As a rule the forester relies on the species which he finds 
naturally growing in the locality, and he can do -little to improve 
on the quality of the wood as nature produces it. 

While the presence of a species in the composition of the 
natural forest is in the first place due to climate and soil 
conditions, its numerical distribution and the manner of its 
occurrence in the mixed forest depend primarily on two quslities 
in combination, namely, its relative rapidity and persistence in 
height-growth, and its relative requirements for lignt. 

The character of the seed and the manner of seed-production 
and seed-transportation are additional factors. 

8omft species hear seed prolifically every year, while others 
only produce seed at intervals of several yeais Some *e?d* are 
heavy end large, such as the walnnt and acorn, and cannot travel 
unless eqnmrels, mice or birds carry them ; while others, Kbe $Mft 
Jiglit-wmged seeds of the hirofa and poplar, are easily carried by 
tto winds, and so become ubiquitous. Some seeds, endk et 



those of Mm wttlew/taie their power of g e oer a t h m tiilik t frt 
days, while others of the leguminous tribe pro— rye their Mode 
alive for many years. 

After the peculiarities of the seed comes the peculiarity of 
growth. One epeciea will grow very slowly dnriog the {foot lew 
>enis of its life, hut will then lie forming a stout root-system, which 
afterwards may give it a great advantage over a quicker-growing 
rival. A fant-gi using species like the poplar may cover large 
areas, but its reign is short, and the slower-growing shade hearing 
spruce will eventually by its persistency occupy the ground. 

Capacity to resist fiost, di ought, fire, insect attacks, end 
other causes of injur\ will a No affect the distribution of the 
different species, hut finally the two qualities first mentioned, 
relative height giowth and lelative light requirement, ard 
determinative. 


Just as in a mixed forest the species are distributed according 
to their shade-end m hupp, so in a pure forest of one species, the 
individual trees of difieient sizes develop side by side according 
to available l*ght, each crowding the other, until the laggards pus 
killed by the withdiawal oi light. 

As an example, in a fully stocked acre of American white 
pine (a s|iecies analogous to the spruce) there may at first hn 
60,000 or more seedlings m a dense thicket, excluding ail hgUt 
from the soil. After a tew yeais the lower branches, Shift 
fiotn the light, die and fall off; this natural clean mg of ShoMi 
takes place during the period of rapid height-growth, h S Hma 
the tenth and tmrtieth \ ears. At .HO years old the treat orb 
slender poles uf about 4 inches diameter and 30 to 85 foot hi 
height; but different degrees of vigour of development, aoooixiing 
to individual constitution and sccidental opportunity, call itom 
be recognised, and three classes may he differetrtiHtod i Urn 
predominant, with their crowns t to 10 feet above the general 
level, which arc the trees of the future ; the sub-deaainafct, Matty 
to occupy the air-space of any of the superior rinse stferitt 
nooideot remove any of them ; and lastly, the suppressed ease, 
doomed to die. 


Out of the tens of thousands which started, etflW $.0 Off or 
ftAdfi survive, and as each tree is striving with It* nwqrhhMni fb t 
«a fiineh air-epace and root-space as posafbte. 
eontinned diuunntion of the number of tteet ooehpy iflf 

TTi»« jJ.clm.tion ii in .mot 'HMm 

moMoM* with th« 4Meieiim.ut «f «. (tomiauf otomfs 
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tat only 800 or 800 stoma occupy the ground, the number 
▼crying with species, soil, end climate. 

The height-growth is now practically finished, and the 
branches will no longer lengthen to occupy the air-space. No 
numerical change will therefore take place, except as the result of 
accidents, until the crop passes its age of maturity. 

This factor of light is not only the most important one in 
bringing about the evolution of the natural forest, hut it is practi- 
cally the only one under the control of man. With the knowledge 
of the light requirements, and with the judicious use of the 
axe, the forester can suppress one species and stimulate another, 
can direct in quantitative and qualitative development the progress 
of his crop, and finally secure a regeneration in the most useful 
species. 

Not only is the composition of the forest largely a result of 
changes in light conditions, but the actual amount of production 
is a function of the light, for the annual production of wood is 
in direct relation with the amount of foliage which the tree can 
exhibit to the influence of light. 

The whole art of forestry is based upon the laws of accretion. 

It is in the pole stage that the maximum rate of height- 
growth occurs, generally between the ten and fifteenth year with 
light-demanding, and between the twentieth and fortieth years 
with shade-bearing species. 

The diameter growth proceeds slowly until a fully formed 
crown and root-system can elaborate the necessary material, and 
generally reaches a maximum between the fortieth and eightieth 
year, then very evenly declining into late life; the sectional area, 
however, will continue to increase some time after the diameter 
rate has begun to sink, as each year’s deposit is made on a larger 
periphery. 

The form of the bole, too, is of grest economic interest. With 
trees growing in the open, with large crowns and low branches, 
•6 much food is elaborated that the lower portions receive an 
excess, and the trunk will taper rapidly upwards from a broad 
base, while trees grown in a dense forest crop will have small 
confined crowns, and long clean boles, which will be almost 
cylindrical in shape. 

The mean annual increment of any individual tree growing 
in full enjoyment of light goes on increasing up till old* age. 

In the United States a good beginning has beenWaada to, 
follow German Foresters in faying to determine the volume 
development of crops ; far this, hath height and diameter, and 
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volume growth *of the various nig^ lg a w t together with th* 
gradual diminution in numbers which takes place in a fajjy 
stocked ciop, muat be studied. 

These measurement* show that the name acre a] wave produce* 
annually th* rane iveigM of dry wood, with practically whatever 
Hpeciea it may be groan, namely, from 4,000 to 8.000 paands per 
acre, according to the quality of the ground. The volume may 
vary according to the *|iecific giavity of tbe wood of different 
species, and according to the water content#. About three-eighths 
ofthia product in useful wood material, nearly one-half being 
roof a and foliage, and nearly one-q muter brushwood and hark. 
The annual production of ruutahh dry wood substance above 
ground varied, according to the quality of the climate and toil 
(** site from 3,5(.0 pound* on good idle* to 1,200 pound* on the 
poorest. The number of trees to the acre ta of no consequence^ 
provided that a full ciown cover in always kept 

.The important factor in pioduction is therefore the intensity 
of utilization of the light, nnd not the number of trees; the 
proper gauging of number* is. however, one of the moat important 
operation* of the forester, because tbe question of iramhera of 
trees affects the distribution of volume in more or less useful 
form. 


We have already seen that in a dense young growth of 
nature's sowing there may be 50,000 or more trees per act*, 
which, by natural thinning after the twentieth year, are reduced 
to 2,00 i oi 2,500, and then diminish steadily at a slower rate, 
until, at the end of the hundiedth year, only 200 to 250 oceupy 
the upper crown level, or only 10 per cent are left. Thins 
while the mean annual increment lias been increasing, there * has 
been a constant loss by the death of the inferior trees, a Isas in 
volume equal to 85 or 40 per cent of the final harvest, and wl.iibh 
can, in part at leant, be aaved by timely interference and realisation. 

As standards of measurement of the rate of prodnetsefc *1 
timber, yield table* have been compiled for fully .stocked enm of 
each species and for five site-classes ; the oontents,*f the Momt 
grpwjbb ere given in ten-year periods, and represent the ntUfoablo 
msinut. 

The following twoTable* will serve as an ilfoatfotfen; (fefe 
tlhflgr; Chat is. weed Of over 8-inch diameter, is dated; and fin 
veto** of the thinning*, which may be about 8% pel u sn h if thd 
fihaTWviiKt it omitted. * 

Doth table* refer to first class sites, and show the difference 
production of the shade-bearing fif and that of the 
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The average maximum total wood production per acre per 
annum in a 100-year rotation under German condition*, for 
German specie*, German management for different site-e teases, 
leaving out the yield of the thinnings, which may possibly amount 
to 40 per cent, of the final yield, if as follows, in cubic feet 





























The entire production of wood pet 0t«of 41 the German 
forests te estima t ed m 60 cubic feet p ot were per out Vm 
FmBoo U m looa than 40 cubic feet. 


The yield table may also be shown graphically. 





f» Bottling absolute iu these tables; they# *M*lY #v**w 
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Whale in tbe< natural uumaaagsd American Mt the final 

of marketable timber, often *90 Maps old, rarely exceed* 8^00 
cubic feet per acre, in the m aiaged Qemftan fpruoe fureSfea, fully 
stocked, and cleared of all uudesirrii cpecies, 3,000 cubic feet of 
wood may be found at 30 years ; over 8,900 cubic feet at 30 yean ; 
and 14,000 cubic feet at 100 yean. 

The rate of production under these conditions will be 70 
outric feet fof the first two decadtOJO cubic feet for the third 
decade, and 267 cubic feet for the fourth decade, being a 
maximum. After this the rate will decline, so that in the ninth 
decade it may be only 100 cubic feet, and at *00 years the 
average rate for Wh whole period has f<oine down to 140 enhio 
feet. On poorer soils, less, down to one-half, of this production 
npay by expected. 

In the natural forest the same laws would obtain, but the 
economic result would he different, since the- ciop would contain 
tree weeds as well as the valuable species. 

The most rapid growen are not generally, in the long run, 
the largest producers. For example, the fast-growing poplar, which 
is near the end of its life at 80 years, will scarcely have produced 
by that time 7,600 cubic feet to the acre; while the slow, shady, 
but persistent, spruce has by that time accumulated over 22,000 
oubto feet and is still growing at the rate of 80 cubic feet per 
annum. 

On good sites, and with fast-growing species, the culmination 
of the rate of volume growth occurs early and then decltmw 
rapidly. Thus the Scotch pine oa good sites will attain its 
maximum at about the 30th year, with over 1 60 cubic feet fper 
acre, and on poorer soils, ten years later : while the slow-groWing 
beech shows its culmination at about the 60th year, with 130 cubic 
feet per am. 

The mean annual increment of a crop rises more slowly tjuyi 
that of a single tree, and more regularly, Bince it express* an the 
variable conditions. 

The maximum menu annual increment of a crop oooUfi jsheg 
it iafqual to the current annual iaofement ; that is, tbf highest 
average annual food notion per note per annum has been obtained 
Wh&» the accretion occurring through a series of years, divided by 
the number <tf years, is as large as tue increment of the parting 
lar year. 
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If a group of some hundred trees have grown together in a 
clone crop of the tame age, they develop eo regularly and inter* 
dependently that the following i elation* will prevail: the contents 
of tlie average tree will be Approximately equal to one-tenth of the 
volume of the three stoutest »md the seven slimmest trees of the 
dominant stage, and the volume of the crop is -then found by 
multiplying this amount by the number of trees involved : — 

Volume of crop = n x iJSS^+LSiS: 

If the trees are Arranged m size-classes, the average tree will 
be found to be about -10 per cent from the largest. Thus III 6(K) 
trees, the 200th tiee, counting from the startert, will be the 
average tree Moreover, if these trees, Arrange*! in size-classes, be 
divided into 5 gnups, the first fifth will contain 40 jier cent of 
the total volume, the Becond fifth 24 per cent, the third 17 per 
cent , the fourth 1 2 per cent , and the last And smallest, only 7 
per cent , of the total volume of the crop. 

These interesting deductions fiom the yield tables are merely 
quoted to show that the forest grows under recognizable laws, by 
the help of which we can calculate not onlythe volume, bnt the 
value increment, and so obtain a basis for the management and 
development of the forest, and the realization of a given rate of 
interest on the capital involved in the forest 


7orMt Explanation is the B*hr-*l-0hml (Sodu). 

By 0. R M URIEL, IF 8. 

I have just received from Mr A. F. Broun ^ Director of 
Forests in the Sudan Administration, a copy of h)s report on the 
forests of the Hahi-el-Ohazal, and the following notes and extracts 
from that report may be interesting to the readers of the Indian 

Forester. 

* 

Mr. Broun left Khartoum on the 21st January 1002, by 
steamer to Meshra-er-liek and thence commenced bis laud journey 
on the 6th February to Tonj, Wau, Chnkchak, and Dem Zuheir ; 
returning by a direct route to Wau, and by his former route thence 
back to Meshra-er-Rek, completing the journey of 700 miles by 
the 14th April 1902 The locality viaited lies roughly between 
20° jto 29® G. and 7° to 8°-Sb' N and forms the north-western 
port Urn of the Bahr-el-Ohazal Province drained by the Tonj, Warn 
Petogo, and Cbell rivers 

Oenevally, the oountry can be divided into throe aeuto : 
w Perennial swamps near the mouths of the rivera,” «• (lie somewhat 
nM alluvial flats further up, wh Wirnm liable to inuittptfofi 
^ UD ^ Q ^ tlD C Ifcjtoeoz or Wily country in 
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Mr. Broun divides the forest for descriptive purposes into 
three divisions, corresponding with the drainage zones above noted. 

In the perennial Rwninps the Amhatch (litrminitra elaphrozy- 
lon) is the only woody plant It is reported to have become 
abundant only in the past few years. Iri the second zone tree- 
growth is scanty in )>ortionH periodically submerged, and the most 
common trees are Mitraqyut ufricana (yield most of the fuel 
at the Bahr-el-llomr wood station), Sarcocephaltta esculentus , 
Tnmuiindvs indicn, Grata va reliqiot>n, Mubn nhyssi idea, Coulia 
bui-dj/posita. and on }>oor soil Euphorbia candelabrum. 

On higher ground villages are dotted about and the country 
is generally open, with solitary or small groups of trees or bnnds 
of forest alternating with open country, such trees as Ficus 
tyromoi us, Ficub pltitypliylla , Kiqellia trthiopi'ia, liorru mu* 
fltibdliformi s, Acacia a l bid a, and Balanites ayyptiaca predomi- 
nating. 4 * Fierce fires sweep everywhere, nno it i* not wonderful if 
the condition of the forests is, on the whole, hud, and that the trees 
are generally crooked and hollow', the young growth mostly 
consisting of tufted coppice-shoots, which get killed down to 
the ground year after year until chance affords them a few years 
respite, which allows them to grow strong enough to resist further 
fires hut not to be uninjured by them.” 

The forests of the third zone are coinjiosed of Parkin filicoidea 
(one of the largest trees of the Bahr-el-Ghnznl), ProBopi* obtonga , 
Tctrnplenra ubtubniujul.a (another lnrge tree), Afzelia nfricanu, 
Dauidiia thurifera , B'rUuia acuminata , ErythmpUuum 
quince nee, two Cassias, Plerocarpns luce ns. Dulheryia intlniiory- 
Ion, AnogtiwuR Itiocarpns (yielding most of the timber used in 
constructing houses in the rnilitnry pbats at Tonj, Wail, Chakchak, 
and Dem Zubeir), K liny a bencga/enni*. 

liutyrospermum Parkii is widely distributed and Bamboo 
(Oxvtenanthera sp.) v grows in narrow belts lining the water-courses 
in the highlands. 

“ The quality of the forests is at present not high. The 
best forests are those found iu the broad, uninhabited stretch 
between Dem Zubeir and the Bongo, but even here the fre- 
quency of fires lias prevented the stock from being at all 
uniform/’ # * # # • 

44 It is however satisfactory to note that even in such fire- 
worn areas there are still to be seen scattered here and there 
enormous trees, such ns Shmidt Hom.ru, Bei, Swana, etc. * ” * 

44 The most that can be said of these forests is that the large 
trees are very fairly represented, and that with proper treat- 
ment and protection some magnificent reserves could be 
evolved.” 


* Slmndo =■ Duniullm tliuriforu 
Ilomra = Klitiyu Huncgnluinjis. 
Bui s AC/oliu tifncanu. 
Nwaua = Purkiu fliicoidcu. 
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Kkaya mwgalenm^ Balanitet crgyptiaea, A ftelia africana , 
Berlinia acuminata, Ptcrocarpua luoene, Tamar indu s indion , 
Anogeiaaua Uiocarpu a, Bor mams dabeUiformia, nnd Lophira alaia 
are among the trees recommended by Mr. Broun for their timber. 

The following trees and climbers yielding latex — producing 
rubber or gutta-percha— are mentioned : Landolphia florida and 
owariensia, Picas plnlyphylla and Butyroapermum Parleii. 

Mr. Broun found that from L. florida the latex coagulated 
very rapidly and the wounds became coated with a film of rubber 
rendering collection difficult ; the rubber was however of excellent 
quality. 

L. owarienaia was more abundantly found and is a very large 
creeper yielding a more copious latex than L. florida , but the 
collection of the latex in a pure state was not easy, and the latex 
coagulates with difficulty nnd yields an inferior rubber. 

Ficus plntyphylla is n large tree and yield? an abundant latex, 
but Mr. Broun found it difficult to coagulate, though Inter he 
received good samples from boiling the latex The supply slionld 
be valuable as the tree is reported to be abundant between Wau 
and Meshra-er-Rek. 

Butyroapermum Parkii yielded but little latex and this pro- 
duced a gutta-percha that wns hard and not plastic. The chief 
value of the tree therefore nppears to be its edible fruit and the oil 
obtainable from its kernel. 

Mr. Broun proposes to exploit the rubber by leasing out fixed 
tracts of country to be worked in alternate years. Where little 
control can be expected this system is likely to result in the des- 
truction of the trees and failure of future supply of rubber. Such 
is the experience in Burma. 

Mr. Broun advocates the formation of Reserves first on the 
Jur river near Wau, extending gradually to Tonj, and later to 
forests between the Pongo river and Detn Zubeir. 

Transport is bad at present and the future value of the 
Bahr-el-Ghaxal forests (apart from rubber) depends on the 
opening up of waterways now blocked by “sudd.” 

The necessity of fire-protection for forests that are to he 
worked is rightly insisted on, but the difficulties in the way 
of such protection are great: everywhere Mr. Broun went 
he met with traces of fire ; this is not surprising, as the Dinkas 
and other tribes owning cattle fire the grass lands near the rivers 
to provide more tender herbage for their herds ; hunting 
parties use fire in the pursuit of game ; and travellers fire the 
grass to clear their path and for security against sudden attack 
by wild animals. 

These habits will not be easily or quickly changed, but tbd 
earlier tentative measures of fire-protection are commenced the 
sooner will the people become accustomed to the restrietiofit 
which will be .necessary. 
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. IT.— CORRESPONDENCE. 

' ‘Hotel ea (Mmiu ilifftai amd th« Bmboo fu fas 
of Sanaa 

The following notes on Gtltemiurn elegant and Polyporyji 
Anthehninticut which have Hppeared in the Pharmaceutical 
Journal o{ this month, mny perhaps interest Foresters and others 
in Hu rum. 

Several species of the order Loqaniacea yield poisonous 
alkaloids. Strychnine is contained in the seeds of the Klmbanng 
tree, Strychnott nux vomica ($ to £ per cent, of their weight 1 . 
Ir. is also ohtnned from the Ignatius beans, the seed of a climber, 
tHi'ychnvt lgnntii Heroins, of the Philippine Islands, tielsemine 
is. yielded by Gelnemium tempcrrircn*. a beautiful climbing 
shrub, known as Wild Yellow Jessamine, and a nati\e of the 
Southern States of North America. Like Strychnine, Gelseinine 
in small doses is a useful medicine, but in large doses it is 
poisonous. 

At first sight it seems incredihle that the soft lining of the 
Bamboo joints and the thick, hard, irregularly-shajied mass of the 
Polyporut, which is found outside on the culms of bamboos 
Hear the ground, should lielong to the snme plant. I wish there* 
fore to mention the analogous case of Poly pm us nifruceut, which 
grows on old stems of the F.lder (Snml vcuh nigra), and lo which 
Mr. G. Mnseee has kindly drawn my attention. The m)celium 
of this fungus is frequently found in the pith of the elder, 
the dark threads of the mycelium contrasting with the white 
colour of the pith. In some cases the mycelium develops to *ucb 
an extent as entirely to replace the pith in a portion of the 
stem. 

Kbw: D. Bkandis. 

June 1903. 

A note on Gefnminm Elegant, by Sir Difthich Brandis, k. C.1.EJ 
ph. n., v. it. n , f.l.b., Honorary Mtrnbev of the Pharmu- 
ceuticul Society . 

Jmst year Mr. Smales sent me, among -other important 
specimens from Upper Burma, pieoes of the roots, stem, leaves; 
and Howers of Qeltemium elegane, Benth. i Loganiacee ', a huge 
creeper with bright yellow flower*, collected for him by Mr. A* 
English in the Katha district, in Taungy a r’onzo tthe second 
growth which springs up on deserted hill clearings), at 9, Aft fti 
Mis note* say: “Very deadly creeper; decoction of not kills 
instantly ; leaves also fatal. 1 * I have the same species iron 
Hr* Montague Hill, who collected it in February 196k» in 
Bruit, in village jungle on the hills east of Bbamo, at '4/M< fife 
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When I showed these specimens to Sir W. T. Thiselton-Dyer. 
the Direotor of the Royal Gardens here, he gave me a report 
of the Analytioal Department, Government Civil Hospital, 
Hong Kong,^ dated January 1885, with an excellent coloured 
figure of tne plant, and pieces of the root, which agree 00 m* 
pletely with the specimens received from Mr. Smile*. Since 
then I have seen the interesting account of his poison given 
by W. E. Crow, M P.S., in this Journal of 1887. 

In a case of death from suspected poisoning of two perms, 
a man and a Ittle girl, an alkaloid was detected by the Govern- 
ment Analyst in the contents of the stomach of the .two 
persons, as well as in the tea whioh they had drunk. This 
alkaloid showed a reaction similar to those of gelsemine and 
strychnine, the produce of the North American Gdsemiuoi 
semper virens and of the Indian Stryctmo s nut vomioi . 

The alkaloid of the roots of Getaemian 1 aUyana has, as far as 
I know, not vet been prepare 1 in a pure state; its existence, as 
well ns its affinity to strychnine and geUemine, is concluded from 
the similarity of the coloration, exhibited when minganio oxide 
and sulphuric acid are applied; but it differs in not being 
associated with gelsemic acid, and in that, unlike strychnine, it 
will not bear the action of sulphuric acid at 100° C. ( Pharm* 
Jonrn. [3], 17, p 925 ) In any ca9e, this climber, which is 
well described by Kurz in the second volume of his ForM Kora, 
|i. 249, and which has been found in several places hi Upper 
Burma as well as (by Mr. G. B. Clarke) in Manipur, merits the 
attention of forest offijers, * 


The Bamboo Fungus of Barm% t by S(H Dirtkion BaaNDta, 
K.CI.B, pud., k.r 8 , f l.s. Honorary Member of the 
Pharmaceutical Sjciety. 

Last year I received from my old friend and follower in 
the Tharawadi Forests, Ko Way, through the kindness of the 
late Mrs. Ingalls, a most rernaikable specimen, a cylinder, about 
twelve inches high, and just under three inches in diameter, 
of a soft but tough white leathery substance; on the outside 
with a horizontal shallow furrow at the bottom, and many 
rgiipd vertical lines on the lower portioo, which evidently 
had grown on the inside wall of a bamboo joint. 

Mfc G.' Massee, F.L.% head of the Cryptogafeue Department 
at Kff, at my request, kindly examined the specimen, and 'from 
the structure of its tissue aud the presence Of characteristic 
coekfti* formed on the inner surface of the cylinder, he identified 
it with Polyporus anthelmintic ue, fierk., trhlch Was described b/ 
tht late Mr. Berkeley on p. 753 of the GavdentPs Ghro/Uds for 
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1666. As a rule this Polyporut forms thick, irregularly-shaped 
masses on bamboo stems, bearing a round top or pileus, which, on 
its underside, has innumerable holes or small tubes, lined by the 
spore-bearing hymenium. Like the European Polyporue ojfficinnLi *, 
which grows on larch trees, it is an effective Anthelmintic, and is 
also known as “ Than mo.” The Madras Qnaitniy Medical 
Journal , Vol V, p. 146, contains an article on it by Dr. Pnckman, 
giving the detail of four cases in which this remedy had been 
employed with complete success. 

In the present case the spores, or the mycelium, must have 
entered the bamboo joint, probably, either while the tissue was 
young and soft, or at a later period, through a hole made by an 
insect, and must have formed this peculiar lining of the inner 
surface of the joint. I have not been able to ascertain the species 
in the internode of which this remarkable lining was formed, but 
1 am inclined to think it wos either Tin wa (Cfphalostachyum 
pergradle) or Kyathaung wa ( Bambuaa polymorpku). 

This note may perhaps induce some of my younger friends in 
Burma to study this interesting subject, and to record the result 
of their researches in the pages of the Indian Forester. It would 
be important to know whether Buch a soft, leathery lining is 
frequently found in bamboo joints and under what circumstances 
it is formed, also the species in which it occurs. 


Chtmiotl Analysis of t ho Bubbor of Wrightia Tinotoria and 
Ficus Jnfootoria. 

to QUANTITY of the crude rubber of Wrightia tinctnia and of 
Ficus iufectoria was sent lately to the Agricultural Chemist for 
analysis. I give below an extract from his report for publication 
in the Indian Forester. By a mistake the rubber of IV. tinctoHa 
was sent in place of W. tomentosa. The method of extraction 
was to inflict wounds ou the bark of the trees with a sharp stone ; 
from there the latex oozed out and was caught up in a coooanut 
shell as it dropped off, or was scraped off with a leaf, or with the 
fingera, and dropped into the shell. In the case of the Wrightia, 
the flow of latex was more or less profuse and was easily collected 
as it dropped off the wounds, and such milk as adhered to the 
wounds was scraped off and dropped into the receiver. But 
with the Ficus the flow was never profuse and could only 
be gathered by scraping it off the wounds. The receivers when 
filled were allowed to stand uncovered three or four days to 
permit of complete coagulution of the contents. They typre also 
put out in the sun ior some time to effect this thoroughly. The 
contents were then removed from the shells before despatch. 
They adhered very closely to the shells, especially the rubber of 
"the Ficus, and the shells had to be broken and some force used 
for separation. 
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Result of analysis. 


1 

Wrightia 

tinctoria. 

Fictu 

xnfeetoria. 

Water, gum, etc. 

25-8 

30-0 

Kesin 

46*8 

476 

Caoutchouc 

284 

22*4 


100*0 

100*0 





41 No 147 (referring to the Wrightia) consisted of the cream- 
eolonred dry latex and was crumbly. No. 148 (referring to the 
Ficus) was a daik-brown coloured, sticky mass." 


Geo. W. Thompson. 

Narsapatam, Madras: 

July IUA, 1903. 

Biptaiag of Cones of Piaus LoagifblU 

Woi’LD you be kind enough to Allow me a small space in the 
Jinii'tn Forester, as I wish to sny a few words upon the question of 
the ripening of cones of Finite Longi folia , in reply' to Mr. E. M- 
Coventry’s letter in the July number of the Magazine. 

During the last 18 years 1 have collated seeds of P. 
longifolia for the use of the Imperial Forest School, Dehra Dun. 
1 have noticed that the flowers are produced on the extremities 
of the branches every year, from February to April, just as 
the fruit is about to form. The growth of the branch on which 
the flower appears is thus checked : a side bud is now produced 
and branches begin to grow again in the samo way as before; 
and the following year the flowers are again produced at the 
extremities of the new branches, and the side buds are produced 
by the growth of the terminal one being checked. At tne same 
time the fruit is not formed on every branch, but on alternate ones. 
The old opened fruit remainsthree to four years on the trees. 
The age of the fruit can be found by counting the number of 
whorls of branches on which it is produced, and in the same way 
we can find the age of the tree by noting the number of whorla of 
branches on the stoms. And hence the age of the branch itself by 
counting the whorls of branches of the main branch. The fruit takes 
J 2 to Id months to ripen, and the seeds are generally and wholly 
shed in May of each year in Debra Dun. It is true that there is an 
ateen&ion to this rule : the cones of which the ovules are not wholly . 
.fertilised, being weakly ones, do not open and therefore oannot 
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shed tlieir seed at the proper time or eenton and such cones remain 
unopened on the tree, and finally during the rain* they begin to 
decompose or decay and the seed is not allowed to escape. 

I have just examined a cone, 15 months or so old. which hnd 
nearly half of its ovules fertilized and nearly half unfertilized ; the 
seeds were quite overripe, hut the cone being in so weak a condi- 
tion, was unable to allow the seed to etcape. I then examined 
another cone two years old, which had never opened and would 
probably decay on the branch. From the above it will be seen that 
the cones do not take more than 15 months to ripen, but excep- 
tionally some very few cones, say 2 per cent., remain on the tree 
unopened, and therefore do not shed their seed. 

Mr. E. M. Coventry says (page 276* : 4 ‘ There appears to be a 
mistake in Gamble's Manual of Indian 'limbfra , page 706, regard- 
ing the period necessary for the cones of Ml (P. longifolia) to 
ripen. This is given as 15 months, but I think it should be a 
year longer." 

I think my note has explained this period, but if there be 
any doubt, I should be much obliged if Mr. Coventry would 
kindly let me see specimens of the cones which take 2 J years 
to ripen, as I can count the age of the cones by looking at the 
branch on which they were produced. Such specimens would 
form an interesting addition to the museum of the 1 . F. School, 
Delira Dun. 

In the same article Mr. E. M. Coventry has pointed out: 
44 According to Kanji I^l's Flora of the School Circle the Ml 
(called Mr in that circle — Hon. Ed.) flowers during February to 
April, and the seeds are shed in October next year In Ibis 
Division (Kangra) the seed falls from the cones in May." 

I have stated that the seeds of P. longifolia cones are shed 
In May of each year at Dehra Dun, and not in October, but I will 
point out at the s*ime time that in his Foreat Flora, pnge 507, Sir 
b. Brandis says : 44 P. longifolia flowers from February to April 5 
cones ripen from 12 to 15 months and shed their seeds in May.** 
Sir D. Brandis further says: 4 * llibbentrop ( Arboriculture , page 
178), states that in the Punjab the seeds ripen in October, and 
that the best time to collect seeds is to pick the cones from 
December to March.” 

Bikbai., 

nth July 1903. Cuidtor , I. F. School , Dehra Dun . 


Tas&iag Sztrtot from the SMtft wood of Xyli* 2>oUM* 
tests. 

In the Indian Agricultural it is stated that 11 tanning 
material can be manufactured from the heartwood of X gUa 
d&lab'Hfoi'mie. The exact process to be adopted for the pWfpara- 
tlon of the same, without affecting its quality, is not however 
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described. Under the orders of the Divisional Officer of Bonth 
Cnnarr the above extract was prepared on the same lines on 
which the preparation of cnteclm is undertaken. 

In the catechu prejmration the heartwood of matured catechu 
trees is adzed out into uniform-sized small chips, which are then 
boiled in an earthen vessel a quarter filled with pure water* 

After boiling the chips for two hours the solution is taken out 
and transferred to another \essel. Fresh water is again added to 
the boiling chips and the solution is again taken out at the end 
of 1 1 hours. This operation is repeated twice or thrioe. 

The above solution is boiled for three or four hours tiU it 
becomes of a syrup like consistency. It is then allowed to aland 
through the night. In the early morning the above is kneeded 
into small balls, using the ashes of burnt catechu to prevent the 
extracts sticking to hand. 

Thus catechu can he manufactured and solidified in a day 
or two. Xylia extract is \ repared in the same manner, but it 
will have to be kept in the shade for about a week to get it 
solidified. 

It is found impracticable to knead pure Xylia extract into 
balls, but this can he done if the Xylia is mixed with catechu in 
the proportion of 1 to 3 in volume. 

The commercial and practical value of Xylia extract is very 
little known in these distiicts, although it is stated that the 
same can be used for tanning purposes. ' 

I may venture to state that, there is a fairly well distributed 
crop of Xylia dolabriformi* on the borders of North and South 
Canara districts, and if a good market can be obtained for it, 
these forests can surely be worked to a very great advantage. 

S. Kuppusamt CtiVmAR, 

Cookdapuh, S. Canara. A wiper. 


Ill*— OFFICIAL PAPERS AND INTELLIGENCE* 

the Institution of ‘Arbor Day’ in tho Ctatnl Vwvtaoos, 

Tbk following circular has been issued by Mr. A. Munro, Director 
of Public Instruction in the Central Provinces 

The Director proposes, with the approval of the Adtirfuit- 
ttution, to set on foot in the Vernacular Schools*! these Ppo*inor$ 
«U institution known in the schools of the United SUfcts of 

T * W« SM indebted to Mr. A. M. Caccfc.ta’A, EvJoTft* hwrlijg drawn 
hur wtfcmtifflx to this new depsirtora.—HoK. kk 
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America an “ Arbor Day,” which is devoted to the planting with 
trees of school-ground s, waste places and adjoining roadsides. He 
considers that it should be in commemoration of the birthday of 
liis Majesty the King- Emperor Apait from its association 
with this auspicious occasion, there can be no doubt that, the 
greatest benefit would result from the planting of trees in villages. 
Many of the villages in these Provinces are denuded of trees, and 
in the hot weather the heat is intensified by the ahsence of shade. 
School-compounds, cmnping-grounds and roadsides are in many 
places bare and destitute of shade. The planting of trees in 
such places would, in course of time, be of great advantage, not 
only in modifying the heat, but also in beautifying the village and 
School. Again, the planting of trees is held to be of great use in 
tending to increase and equalize the rainfall. Apart fiom these 
considerations, theie would be the further benefit of providing the 
boyB with healthy occupation out of school hours and in fostering 
a taste for nature study, which is specially desirable in an 
agricultural count] y. 

2. The Director proposes that Arbor Day in the school 
of these Piovinces should he in ench year the 9th November, vts., 
the birthday of His Majesty the King-Emperor. On this day 
trees should he planted, annually, in villages where it is possible 
to make arrangements to water them by the hoys of the Vernacular 
Middle and Primary schools (outside municipal limits), to the 
number of four trees in each elans, except the first and infant 
classes. For such trees it. is necessary to dig a bole about 3 feet 
square and 3 feet deep. If possible, well-rotted manure should be 
mixed with the eArtb in about eqtlal proportions. After the tree 
has been planted, a small earthen qhara , with a hole at the bottom 
large enough to admit of a grain of wheat passing through, should 
be sunk in the ground close to the roots of the tree. This should 
be filled with water at intervals of two or three days during the dry 
season. If the necessary saplings cannot be obtained locally, they 
will be suppli&l free of coBt from the nurseries at the head-quarters 
of each district, and sent out by cooly to the schools concerned. 
Ordinarily, strong Baplings about 3 feet in height should be selected, 
as smaller saplings need greater care. It will often be possible to 
raise such saplings in school gardens and school farms. The 
plants can either be grown in the ground or in pots. If the plau 
qf planting in the ground be adopted, tbe seeds should be sown in 
lines about 4 inches apArt. At the end of the year, the seedlings 
should be transplanted in rows, each plant having a clear space of 
2 feet all round it. Such saplings should be ready to plant out at 
the end of A or 4 years. I f [K)tn are used, they should be of large 
size, so as to admit of proper root-growth, one pot being allowed 
for each plant. Each tree, after being planted, should be 
snrmnnded with a ring fence of earth about 2 feet high, on top 
of which thorns should be placed. Tbe earth for the fenoe, which 
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in not provided from the hole dug for the tree, should he dug and 
carried from some distance, as a deep trench close to the plant tends 
to dry the earth round it. The hole should be dog and the fence 
prepared on or about the Sth November. Regarding the places in 
which trees may be planted, Deputy Inspectors should consult 
Malguzurs and School Committees and make arrangements 
accordingly. Ordinarily, school-compounds, waste places, camp- 
ing-grounds and roadsides should be selected. The sons of 
cultivators might plant trees in the waste places of their fathers, 
fields. The watering the trees and repairing the fences ronnd 
them will be the duty of the boys, and masters will be required to 
see that this is done and to encourage them in the work. The 
Patwari, with the approval of the Commissioner of Settlements 
and Agriculture, will be expected to record in the khasrathat such 
trees have been planted by the hoys. 

The trees that may be planted are the mango, mahna, pi pul, 
banian, tamarind, neem, nurtuiga and other good shade-giving trees 
that thrive in the locality. It the bo\s are too young to dig the 
necessary holes and make the ring-fence, the cost may fife met 
from the school fees. Rewinds to the boys for (he best trees will 
he given from the school fees, and District Councils will be asked 
to offer small prizes for the masters. 

3. Deputy Inspectors are requested to submit to this office 
by the end of July next, lists of villages in which trees may be 
planted, and to arrange for the trees beijig planted annually, on 
the Dth November, in accordance with the instructions given 
above, they will submit reports to this office on the results 
about the end of November in each year. 

[We- would like to draw the attention of the Directors of PuMis 
Instiuction iu the other Pi o vinces of the country to the gi eat usefulness 
and excellence of Mr. Mohio’b plan If enthusiasm for the work can be 
aroused in the school masters and hois, and a spit it of wholesome rivalry be 
induoed, many fair grovea and toads shaded tiom the scorching rays of the 
sun may be the result. We feel suie that Forest Officers would be most 
willing to further the good work with advice on the subject of beat 
methods of planting, the best species to make use of and so on, and to 
prevent disappointment and waste of money it would certainly be advisable 
that their advice, where possible, should be sought.— Hon. Kb.] 


IV*— REVIEWS* 


ftogVMB Btport of Forest AAai&istatioa la Baladhlrtoa 
for 1801 * 08 . 

A rea of M§mrved Foreit *.— There ban been no alteration in 
the anea of Reserved Forests, which remains 903 square miles. 
*9hn Vtoest Officer has selected for reservation two more unclaesed 
forests situated near Qncffis. A proposal to place under tha 
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management of the Forest DepArment certain nnclnwed forests 
within a circle of 30 mites of Loralai is under the consideration' 
of the District Officers of the Zhoh District. 

The cases of reservation of Batsirgi» Khumitk, Ghairgi and 
Chotmli, in the bed of the Narechi stream, lemained pending 
with the Political Ageut, Thai Chotiali, Mnzar, a portion of the 
Central Zarghun Forests, called Hahn, with the Political Agent, 
Quetta Pishin, while those referring to Tnga Khur, Tur and Kup 
Matar await final orders. 

Offences * — There was an increase in the total number of 
%ases. This was dun to the scarcity of fodder, which resulted in 
a large number of grazing offences. The work of the Forest 
Department in detecting cases and bringing them to trial shows 
satisfactory results. 

Orating * — Owing to the prevailing drought, various areas, 
aggregating 15 square miles, were opened on permits for grazing 
for a^part of the jeer. 

Natural Reproduction,—* Owing to the dryness of the season 
natural reproduction was not satisfactory. Juniper seedlings in 
Ziarat were mostly found to have dried. The same remark 
applies to the Quetta range. In places even s-iplmgs and poles 
were found to have dried up. Other species also suffered heavily, 
while new seedlings were only found in very favourable spots, 
land those only of certain species 

Artificial Reproduction .— Walnut and nsh grow slowly. 
It will be seen that tamarisk has done well considering the 
season. Robin i a, as was stated last year, however, is a failure. 
The Forest Officer is not satisfied with liis experiments with 
Chilgoza, and has indented for a fresh supply of seed to be tried 
in the Ziarat range. 

The yei fr, however, is not one to judge by, ns owing to luck 
of water tlie work was greatly restricted. 

Experiments with exotic pine proved a failure, and it is said 
that no further experiment is being made with exotics. One 
cannot help wondering why such were ever initiated in a division 
still in its infancy and showing a deficit. 

Paspalurn dxlatatum grass seed, which was sown in the 
Cantonment nursery, has fairly established itself. In the Quetta 
plantations imported apple, pear, plum, pomegranate plants and 
quince cuttings were successfully put out in order to promote fruit- 
growing in Baluchistan. 

Throughout the report, however, want of water and the 
dryness of the season are shown to have been a source of constant 
difficulty. 
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The following statement shows the outturn of timber end 
firewood as compared with previous years > — 


Description of 
Forests. 

; 

Timber. 

Fimwoon. 

1890-190.) 


1901-02. 

1899-1900. 

1900-01. 

1991-92. 


c. ft. 

c ft 

e. ft. 

e. ft. 

e. ft 

c. ft 

.Reserved 


2,255 

1,178 

16,288 

26,0*8 

law 

(Jnclsasod 

10,678 

10,89^ 

21, 979 

438,784 

860,924 


Total 

12,709 

13,153 

22,157 

460,072 

887,012 



Financial Results . — The deficit this year is Bs. 8,394, as 
against Rs, 12,181 of last year. This is due to a decrease in 
expenditure of its. 6.532 under “ B Establishments , " owing to 
the fact that Mr. Down, the late Deputy Conservator of Forests, 
retired during the year and his place was taken by Bhai Sadhu 
Singh, an Extra-Assistant Conservator of Forests. 

General . — Bhai Sadhu Singh, in the five months that he has 
held charge, has found tune to travel over a considerable area of 
the Ageney, and is in correspondence with various Political 
Agents with a view to increasing the reserved areas. The Agent 
to the Governor-General notes that Bhai Sudhu Singh has shown 
a creditable desire to improve the financial working of the 
Forest Department, and it is trusted that by next year some jfom 
will have been matured by which the drain on local forests mm 
be reduced by the importation of timber and fuel from Sind. This 
experiment has already been commenced, but a report cannot 
yet be sent on its success. 

In Zhob the season wa* so bad (bat forestry Was practically 
at a standstill. Points referred to in last year's report are receiving 
attention. 


a* Pwta U& Slights of th* Tift XUst* 

Tsi second edition of Sir George Watt's vdtafoa is now issued 
inn form modified and enlarged by the author and Air. J I. E Essn 
White It contains a voluminous compendium of J few insists mfk 
blights recor d ed on the tea plant, n forge portion of the fajPok 
Is taken op by chapters on the cultiviiten of ton and tfomfoo 
matter* As n reference work for ten planters the boekfiHs a 

mVietsittg13a£~* i=s 

















414 THE PESTS AND SLIGHTS OF THE TEA PLANT. 

distinct place, limited however by the ambitious nature of its scope, 
and should be useful to the few who have the knowledge and time 
to really make use of it. A large amount of information of a 
valuable and readable nature is to be found in the earlier 
chapters on cultivation, and for the planter this is probably the 
most important part. As an entomological book, the work is 
neither a useful scientific hook of reference nor a really practical 
guide to planters. The authoritative work ends where the entomo- 
logical chapters begin ; no entomologist would describe n new 
species of Psyche (one wonders how the genus was determined) 
from a larval case alone without having the moth for reference, 
as is done in the case of Psyche assnmica ; and we question 
whether a practical entomologist would be satisfied to leave the 
treatment of the mosquito blight in such bxi unfinibhed condition. 
Id this part the book lacks the authoritative weight of a specialist’s 
knowledge, which would have prevented the authors reprinting 
the great mass of statements made by previous writers on the 
subject of mosquito blight for instance, and would have rendered 
a discussion of the value of parasitic fungi against insects un- 
necessary. Instances of this kind are numerous : the practically 
valuable part of the hook could be reduced to small, handy, 
readable compass, which would at once tell the planter what was 
worth knowing. 

Much the same may be said of the fungus blight chapters, 
with the exception that the material obtained was in some .cases 
worked on by authorities Btich as Dr. M. N’orrie or Dr Butler. 
Throughout, the book has the stamp of an encyclopaedic compila- 
tion of information derived more largely from reports and 
literature than from any practical experience, end as such it 
admirably fulfils its lexicographical functions. We venture to 
think, however, that a far more useful hook could have been wntten 
had the important pests alone been considered and thoroughly 
worked over. It is of far more use to a planter to know how he 
can fight ope pest than to be told that there are 17 species 
of bagworms on tea, and be given their names with voluminous 
references to the literature which he neither understands nor 
has a chance of consulting if he did* 

Better illustrations have been introduced in the form of 
photographs, and this marks an advance on the previous edition. 
In a compilation of this kind, however, it should at least have heen 
possible to give fuller information regarding spraying machinery 
and insecticides. The appendix quotes five insecticides, 
including the mixture Gondal Compound, and two fungicides, 
and there is no hint given of how to apply most of them 
or where to get the machines. 

Whilst there are many good things in the book it cannot 
he said to fill a want of the planter, the man for whom it is 
written. 
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V. -SHIKAR AMD TRAVEL 

Xadits n»Muti aad tkiir AHiw. 

Bv K. Finn, B. A., F. Z. 8. 

(Continued from page 300.) 

Chapteb VIII. 

THE FOREST PARTRIDGES. 

Thk Partridges which remain to be dealt with are pre* 
eminently forest birds, never going far from cover. Most of them 
have \ery short tails, but one, the Bamboo Partridge, has the 
tail longer tlmn in any other Indian species, so as rather to recall 
a small pheasant in appearance. 

The Bamboo Paktkidqe. 

Banibueicola fytchii , Blau ford, Fauna, Brit. Ind., Vol. IV., p. 110, 

This Partridge sIiowb no difference in plumage according 
to sex ; the male has a spur on each shank, hut this may be 
present in the female also. The plumage is brown above, spotted 
with chestnut for the most part ; the face is buff, with a dark 
band behind the eye ; the breAst dull chestnut with some white 
spots, And the under parts below this buff, with large black 
spots shaped like a heart. The tail is barred brown and boff, and 
the pinion quills are chestnut without bars. The bill is brown, the 
eyes orange-hazel, and the legs grey. 

This partridge is about fourteen inches long, of which the 
tail measures nearly five ; thus it is easy to distinguish it from 
any other species, the Spur-fowl, which also have longish tails, 
showing some bare skin about the eye. 

The Bamboo Partridge affects forest and high grass, and 
ranges through a considerable portion of the eastern hill tracts, 
from the Assam hills south of the Brahmaputra, through Manipur, 
to the Kacheri hills between Upper Burma and Yunnan. It ia 
shy and has a loud hArsh call Although the time— May and 
June— of breeding appears to be knoun, the eggs are as yet 
desiderata. 

The various Hill Partridges (Arboricola) form an easily 
recognizable group of short-tailed birds with rather long spurless 
■hanks, and particularly k*ng, nearly straight qfews. The sexes 
are usually alike, and they inhabit hill forests, keeping very 
close to cover, and occasionally perching. They are seldom if ever 
seen, and little is known about their breeding, except that they 
lay half-a-dozen or more white eggs on the ground. Their call is 
a low soft whistle and they are unobtrusive birds altogether; yet 
they are a well-represented group with us, numbering no less than 
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■lx species, none of which, however* me found in Southern India or 
Ceylon. An interesting point about these partridges is that they 
possess a row of small separate bones along the upper edge of the 
orbit* a sort of bony eyebrow in fact. No other bird of this family 
possesses them, although they occur in some other groups, the 
Ttampeters (PmpkHdcB ) of South America and the partridge- 
like Tinamous (Tinamidce) of the same continent. The general 
plan of coloration of the Arboricola genus fo very similar, all 
having olive-brown backs mottled with black, and grey flanks 
boldly spotted with white, and usually with chestnut edgings. 


The Common Hill-Partridge. 

A rboricola t&rquuLa , BUnford, Fauna, Brit. Ind., Birds, 
Vo!. IV, p. 125. 

Native names :—Peunra , Ban-titar, Hindi, of Kumaun and 
Nepal ; RoH , Ram chukrn t in Chnmba ; Kaindnl , Kangra ; 
Kohum-but , Lepcba. 

This is the only species of Arboricola in which the sexes 
are different. The male has the head bright-chestnut above and 
of a paler shade of the same colour over and behind the ear 
coverts ; the eyebrows, sides of the head, find throat are black, 
with white edgings at the sides, and there is a white moustache 
streak. The breast is grey, separated from the black ‘throat by a 
white band. The skin surrounding the eye is scarlet. 

In the hen the crown is brown with black streaks, the sides 
of the head and the throat Are chestnut with blnck spots; the 
breast is brownish, and has a rusty band above it ; and the white 
spots on the flanks tend to run up to the breast, and are larger. 
However, old hens Iobo the breast spots, and young cocks possess 
them. Hens and young cocks have the skin round the fooe 
purplish-red. In all, the bill is black and the legs fleshy-grey. 

This partridge is a little under a foot long, with a tail of only 
thTee inches, and a shank nearly two. The wing is six inches 
long. Males run larger than females. 

The common hill-partridge is found at moderate elevations 
along the Himalayas from Chamba to east of Sikkim, and also in 
the Naga hills and in those north of Manipur. It ranges from 
4,000 to 14,000 feet, but its common range does not go above 
9 , 000 . 

Blyth's Hill-Partridge. 

Arboricola fofigularii, Blanford, Fauna, Brit. Ind., BiiAs, 
Vol.IV,p. 126. 

Native names j — In Kumaun and among the Lepohns this 
species seems to have the same names as the last; in the Daphla 
hills it is called Povhu. This species, like those whloh follow, 
appears to be a little smaller than the last. 
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It ha* the crown olive-brown With block ibmki, and the 
eyebrows and hoe white, mostly speckled with block. The threat 
la chestnut with black spots, and below this is a band of plain 
chestnut, generally divided from the grey breast by a black band* 
The pure grey of the breast and the absence of black ban on the 
back will distinguish this bird from the ben of the Common 
Hill-Partridge. 

The beak is black, the skin round the eyea dull dark-red, 
and the legs red. 

This also is a Himalayan bird, ranging from Kuimyin to the 
DApbla hills, hut inhabiting lower elevations than the Common 
Hill-Partridge, since it is found from the foot of the hi)Ja to 
6.000 feet only. It is aho found in the Karennee and Tenassctim 
bills, and specimens from these localities are usually without Uuf 
black band dividing the red neck from the grey breast. Four 
eggs of a dirty white colour were taken below Daijeeling early 
in July. 

The Ahkaran Hill-Partridge. 

Arborioola intermedia, B Jan ford, Fauna, Brit. Iud n Birds, 
Vol. IV, p 127. 

Native names : — Toung-kha , Burmese. 

This is hardly a distinct species, merely differing from the 
last in having the throat entirely black instead of being only 
spotted with that colour. It agrees with. the eastern variety of 
Blyth’s Hill-Partridge in having no black band across the ehest. 

It is found in the Arrakan hills and North Pegu, extending 
to North Caohar and the Naga hills, and to Eastern Manipur, 
where it is common. The eggs were taken in Manipur in May ; 
they were pure white, and six in number. 

The White-cheeked Hill-Partridge. 

A rborioola atria alar it , Blanford, Fauna, Brit. Ind., Birds, 
Vol. IV, p. 127. 

Native names : — Peura in Sylbet ; Duboy Dubore, Assamese, 
San-batai, in Chittagong. 

In this species the crown is brown running into grey in 
front and ohestnut behind, the feathers marked with block j n 
doable eyebrow, of grey above black, is present, and the eye is 
surrounded by a black patch ; the cheeks are white running Jqftn 
buff behind; the throat is black, becoming edged below flint 
with white and then with grey, until it merges into the my 
breast; the grey flanks have no chestnut borates to the furthers 
in this bird. 

The hill is block, spd the legs orange or lobster-red? nod the 
reddish skin of the fees shows through the fast hors* 
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The White-checked Hill-Partridge extends from Assam south 
of the Brahmaputra into the Nags, Khasi, and (rare hills, 
Caehar, Sylhet, Tipperab, and Chittagong. Tiie eggs liave been 
taken in Sylhet on hillocks, at the foot of trees in dark and 
gloomy places ; as many as four occurring in a neat. They are 
White, and measure rather over an inch in length. 

The Red-breasted Hill-Partridge. 

Arboricola mandellii , HI an ford, Fauna, Brit, lnd., Birds, 
Vol. IV, p. 128 . 

In this very easily recognizable species, the head, neck, and 
breast are chestnut of various shades; the chin and throat being 
pale and uniform, separated from the darker breast by a white 
band bordered Mow by black ; the sides and back of the neck 
are spotted with black, and the eyebrows are grey, meeting at the 
bock of the head. 

Nothing is known about the colour of the bill, feet, etc.; 
indeed, the sjiecies is a rare and little-studied one, which hus only 
been obtained from the low hills of Bhontan and !Sil him ; and 
once from the northern part of the Goal para district. However, 
it is so distinct from all the rest that it ought to be easily 
identified if met with. 

The Brown-breasted Hill-Paktkidge. 

Arbmicola brunneipeotus , Blanford, Fauna, Brit. Ind , Birds, 
Vol. IV, p. 128 . 

Native names : — Appears to be called Toung-kha , like 
A, intermedia . 

This is a very distinct form, with the face and throat buff, 
the latter speckled with black, the breast brownish buff, aud 
flunks greyish buff, with the usual white spots, but no chestnut; 
the white-spotted feathers are tipped with black. 

The bill i* black, the eyelids, the skin of the throat, where 
tbiB shows through the feathers, aud the legs, are red, the latter 
varying much in intensity of colour. 

This bird haunts the evergreen forests on the eastern spurs 
of the Pegu hills, and also inhabits the ranges east of the Sittang 
river ns far ns T&voy, as well as the Ruby Mines District. It has 
not been often found, and so very little is known about it» 

One partridge of this group found in our limits differs from 
the true Arboricolas in not having the peculiar bridge of bone 
over the eye; it is also distinguished by possessing a large patch 
of white downy feathers under the wing, which is ordinarily 
concealed, even when the wing is lifted, by the feathers of the 
side. 
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The Queen-legged Hill-Partridge. 

Tiopicoperdix cfdoropus , Blau ford, Fauna, Brit. Ind., Birds, 
Vol. IV, p. 129. 

Thin bird bears a close general resemblance to the other hill- 
partridges, but the brown of the upper part is more closely mottled 
with black, and the sides of the body pale rusty with black 
blotches ; the crown is dark brown, the eyebrows also brown, with 
white streaks, and the face and throat white speckled with 
blackish. Below tins the front and sides of the neck are chestnut 
with black spots, and then the breast is coloured brown contin- 
uously with the back. * 

The bill is dark-red at the root and greenish at the tip; the 
skin round the eye purplish ; and the legs pale-green. 

This partridge, which agrees with the Arborioolas in habits 
as in ap]iearnnce, is found, locally, in the evergreen forests all 
through Tentisserim down to Tavoy, and on the eastern slopes of 
the Pegu hills. Outside Indian limits it has been obtained in 
Cochin China. 

There remain two very beautiful short-tailed forest partridges, 
each of which claims a genus of its own. 

The Chestnut Wood-Partridge. 

Caloperdix oculta , Blanford, Fauna, Brit. Ind., Birds, Vol. 
IV, p. 131. 

In this bird the tail, though short, is longer than in the 
Arboricolas, the toes, and especially the daws, are shorter, and 
the hinder toe bears \ mere rudiment of a claw. The sexes are 
alike in plumage, but the male has short spurs, which may be one 
or two on each leg. 

The plumage is very characteristic, the general colonr being 
a rich chestnut, barred with black on the flanks, where also white 
bars may be present; the back is black, pencilled with white 
above and with chestnut lower down ; the wings are brown with 
black spots, and the tail black. 

The bill is blnck, the eyes dark, and the legs dull-green. The 
length is just under eleven inches, the wing being nearly six, and 
the tail nearly three; the shank is nearly two inches long* 

* This is a forest bird, very little known, and apparently one 
which Europeans have never even seen in the wild state. It 
|s found in the Malay Peninsula, and extends Into the southern- 
most part of Tenasserim, where it inhabits dense jungle about 
Pankaspon. A sort of local variety of the species inhabits 
Sumatra. 
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I hi sts ventured to cell this fatal the M Chestnut * Partridge, 
es “ Ferruginous, " the epithet usually imposed on it, is a rare 
and clumsy word. 

Thk Red-ckbsted os Rooloo Pabtridob. 

Rollulua roulroul , Blanford, Fauna, Brit. Ind., Birds, 
Vol.IV, p. 111. 

This lovely bird very properly occupies a genus all to 
itself. It has a very short tail and rather long legs, with feet of 
the ordinary size, and the claw of the hind toe rndimentary or 
altogether absent. A tuft of long hair-like feathers is found on the 
forehead in both sexes, which otherwise differ widely, although 
neither has spurs. 

The male, besides the tuft of bristles, has a full and large 
crest of loose-textured feathers on the head, which is of a dark-red 
colour. The general body-plumage is steel-blue with a rich satiny 
gloss, changing in some lights to green ; the wings are brown, and 
there is a white band across the forehead. 

• The hen has no crest, and is grass-green without gloss, with 
chestnut wings and slate-coloured head. 

In both sexes the eyelids and feet are brilliant red, the male 
has the base of the bill red in addition ; but in the female it is all 
blaok. This bird about equals the wood-partridges in sise, being 
abont eleven inches long ; the wing measures five-and-a-half 
inches, and the tail two-and-a-half ; the shank about one-and-a- 
quarter. Females are a little smaller than this. 

This partridge has a wide range, being found in Btgroeo, 
Java, Sumatra, Siam, and the M'tlay Peninsula, where it extends 
into the south of TenasBerim near the Pokclian river. It is a forest 
bird, and gregarious io its habits, being found in small parties 
of hnlf-A-doxen or more, comprising l»oth males and females. It 
is described as much more lively in its movements than the 
Arborioolas, running about like a quail, and not scratching so 
much as the others The note is a soft, pleasant whistle. Nothing 
is known about the breeding except that the egg is buff and 
about an mch-and-a-half long. This beautiful and geutlo little 
partridge would bo a most charming aviary bird, but unfortunatj* 
ly it is not much exported, at any rate nowadays, and Mr. W. 
Rutledge, who imported the tirst into Calcutta umuy yean ago, 
tells me that the late ex-King of Oudh was much pleased wUlt 
them and bought them at a high price, nataing them “The King’s 
ffancy.*® The name *- RooW is that by , which Mr. Rutledge cJmM 
Mum bird*, and I presume it is tim native name in some parti 
of the Far feast 
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VI*— EXTRACTS, NOTES AND QUERIES. 


Indian Fonits. 

Tqkke are so many ways of thinking of the Forests of Tndia ! 
To the student of Hinduism the dim umbrageous alleys, lined with 
the lush growth of a tropical wild-wood, and tangled with great 
serpentine masses of Howermg creepers is the trnditionnl retreat 
of the hermit and the sa^e. As is well known, the third of the 
four stages of a Brahmin’s life on earth consists in becoming a 
Vann-prasthn, an anchorite, or dweller in the forest, who, having 
discharged his duties as a man of the world, having married %and 
begotten a man child to perform the sacred rites at hiB funeral, 
retires into the odorous glades, the quiet seclusion of the solemn 
woods, to practise, undisturbed by worldly clamour and vaih 
ambitions, the complete round ot ceremonial duties. To the 
Hindu, therefore, the forest has been, from time immemorial, a 
place of solemn and august associations, a retreat fiom the petty 
cares of life, a vast monastery of sylvan seclusion shared with 
the wild things that h\c the simple natural life of beings whose 
instincts are their only guide, and who yield themselves frankly 
to the promptings of the universal soul which fills men and 
animals alike. The forc**t, to a Hindu, is a place full of sacred 
awe. Nor, again, is it without romantic interest. One of the 
most familiar, most delightful and most universally popular of 
Hindu narratives is that which tells of the sojourn of Sitn in the 
forests. Sita whm, the old hooks tell us, tHe embodiment of purity, 
tenderness and conjugal affection. She accompanied Hama when 
he was driven into a woodland exile, much ns the modern Forest 
Officer’s wife wanders with her husband in forest glades and dells, 
safer, indeed, liiau Sita, whose capture by Havana, the Demon 
King of Lanka, was the cause of events as thrilling as the abduction 
of Helen. 

Then there is another view of the forests of India. To the 
orthodox Hindu a forest is a place of pious retirement, a sanctuary 
from worldly passions and worldly disappointments. To the 
un-Hinduised or partly Hinduised aborigine, the gloomy 
depthsof the jungle, the home of prowling tiger and trampling 
elephant, of ttie pigs that issue in troops and destroy the ripening 
crops, and of bears that waylay the incautious traveller with deadly 
hug, are a place to be avoided by night, not because of these 
material excitements and dangers, but because of terrors* far 
more tremendous ; because of the weird and wandering spirits 
that flit from tree to tree, not the gay fauns and dryads of 
Western fancy, not the elves and fairies that haunted Germanic 
and British 'woods, but things horrible like the creatures of a 
child's nightmare, malevolent Abortions of the savage rnind, 
creature* utterly hateful and abominable. The savage woodman 
in India never dreams of wandering in sylvan glades. 
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Inter Hamadryad# jaculettricemque Pian/tm. 

The stately avefiues, the woodland vistas leading in cool 
approaches of lengthening stride, as the evening falls, to the blue 
heights of the neighbouring hills, resound not only with the 
cheery din of jungle fowl and the cries of monkeys and the batk 
of the deer, but with viigue Rounds of terror, the voices of evil 
things who love the dnik^ome shade and slum the pleasant 
clearances, the sunnv meadows and rice Helds which mark the 
dwellings of men. To the serm-llindiiiHed savage, the forest 
is not a place for cool and secluded meditation. It is the abode 
of nameless terroM, where every tree has its haunting demon, a 
headless monster, or, worse still, a creature which has the power 
cf adopting the seductive shape and smile of lovely woman and 
bo of beguiling simple and amorous tuun to an unimagined doom. 

And theu there is the forest of the shiknri, a land of sturdy 
adventure, where gallant beasts and cunning may he tracked and 
may, with their trackers, enjoy the tierce pleasures of the chase. 
It is no mere theory of sportsmen that hunted animals delight in 
the excitement of the hunt. The whole existence of I he wild 
folk of the woods is an alternation of hunting and being hunted. 
The domesticated animal toils virtuouidy and perhaps enjoys his 
vacuous existence. But the wild beast 111 the forest lives a life 
of constant excitement, suspicion, watchfulness. The deer has to 
run for very life, and, as it punts ami tfri im, enjoys the exeicise 
of the corded uud tense muscles which .Nature has given it as a 
means to safety. The Psalmist, no doubt, felt this aspect of the 
joyousness, the vigour of jungle life when he wiole : — 

"Thou makest darkness, and it is night ; wherein all the 
beasts of the foreRt do creep forth. The ^ouug lions roar after 
their prey, and seek their meat from God.” 

The denizens of the forest live in a constant Btate of 
excitement,— of bhikar, and man joins joyously in the game. He 
shares its risks and more than snares us pleasures. And if any 
say that the risk may mean cruel und untimely death, let us reply 
that it is not for mortal man, whose teim is ever uticert&iu, to 
speak of deAth as untimely ; and this is at least certain, that the 
death of the jungle creatures is not usually (Miiiifiil. Dr. Living- 
stone has told us that, when he was mauled by a lion, hie 
sensations were not those of mortal pain and terror, but a sudden 
and not unpleasing insensibility to pain, the result of what the 
physicians call *• shock.” It is right enough, then, that the 
ehikan should go forth to his woodland task with a sense that he 
is joining in the oldest recreation known to living beings, older 
than organised war, tbe thrill of taking part in the perpetual hnnt 
which fills every nook and comer of the forest, by night and by 
day, with unending and ever varied excitement. 
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Again, there i§ the forest of those who follow the many 
sylvan trades which belong to the oat skirts of settled humanity, 
those who gather honey, and firewood, and lao, and rubber, and 
cane, and a hundred other commodities which shall minister to 
the convenience of more civilised communities. The Memsahib in 
her bungalow sits on woven cane and never enquiies whence the 
material was piocured ; nay, the bicyclist whirls through London 
streets and never thinks of the romantic circumstance that the 
rubber of his tyres perhaps once grew in an Indian forest. And 
these and mAny other conveniences are collected by the humble 
folk who deal in the commerce of the jungle. 

Finally, we hn\e the Forest Officer, the official king of the 
jungle, the mau who cuts fiiepaLhs and roads through the tangled 
wood, and builds himself rest-houses on the margin of its glades, 
and sits himself down therein to indite Administration Hepoits 
which, in outward aspect, are most unroinantically like the 
Administration Hepoits of mere collectors of revenue, mere 
suppressors of crime. He may reply to this view of his writing, 
that he is both ; that in his sylvan domain he is Collector and 
Magistrate. He is part of our great civilised dominion, he is 
tiained at Nancy or Cooper's Hill; he is brimful of scientific 
forestry and the forest laws of civilised communities, tint how 
much more is he! He is the guardian of the sacred hermitages of 
the Hindu; be walks unafraid, but intellectually conscious, of the 
bhuU and demons that |*»ople the forest shades ; he is usually one 
of the most accomplished of Indian shikari*. He. works hard 
among conditions more tr> ing to health and vigour than those 
which environ most of us exiles in the East. He is modest, — as 
modest, alas, as his Balary, which, for the officers of what is a 
profitable Department to the State, might well be enhuueed 
without detriment to his usefulness. He is one of the most 
interesting, one of the most unique results of British rule, —a 
civilised sylvan deity, one whom we may place beside 

Panuque , Silvanumque Ben em, nymphusquc bororea. 

Indeed, it is darkly whispered that certain jungly tribes do 
worship to him', and deck rustic altars with garlands in his honour. 
He ia a son of whom Britain may well be as proud as of any of 
her sons who do her bidding in far lands. — Mad* as A iatL 


Our Speoialiet-ia-OUef on * Spike.’ 

[Extracts from the Editorial, Indian Planting and Garden* 
ing, August 1st, 1603. 

**111 a recent issue we reviewed the steps taken \t y the Mysore 
State with a view to ascertaining the onuses of ' spike * disease in 

8andal wood trees Mr. Barber seems to liave come 

nearest to the cause of the trouble . . ... Dr. Boiler has 
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utterly failed to follow up the clues which Mr. Barber has 
given We now come to Mr. MuthunnatTs (Conser- 
vator of Forests, Mysore) repoit and conclusions 

We cannot agree with this line of logic Mr Muthun- 

nah’s reasoning is therefore at fault .... We believe 
* spike ’ to be a contagious disease ”] 

And has it then come here to stay, 

This dread and fell disease? 

The thing ttiAt bears the name of 4 spike,’ 

And effectually spikes the guns of liie 
Of the sweet-scented Sandal tree. 

If you wish to know, if you really ask, 

What hope there is for this tree so dear, 

Referred you are to the lines ahove 

By the Editor, I. P. G. 

You specialists are out of it, 

Both Madias and India’s too, 

And the Mysore Forent Conservator 
Adds another to the 4 ignoiant’ clew. 

For your arguments ore foolndi, 

And you ’ve all completely failed 
To tell us any thing about 
•Spike' in the Sandal tree. 

Thus, the Editor, I. P. JL G . 

For when the latter shrieked aloud 
For specialists right throughout, 

In treeB and crops, and bugs and soils, 

Manures and drains ; he meunt, of course, 

A | lost above the lot to fill. 

Self-appointed Specialist-in-Chief, 

He’d let’em know when they went wrong, 

Would the Editor, L P. & G. 

So look you to it Scientists, 

Mo matter what your lines, 

Cheuiic, Botanic, Entomologic, 

As sure as fate if you don’t make 
Discoveries quick and marvellous ; 

If you dare to point out that the 1 Origin ’ took 
The Father of Science decades three, to compile, 

You ’ll be brought to book, by hook or by crook, 

By the Editor, I. P. & G, 


The Vagrant. 
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Sniiti&oi of tiu Australian, Jamb Wood to flit. 

After a fire which took place some months ago in the 
Victoria Docks the Sub-Committee of the British Fire Prevention 
Committee reported as follows : — 

<* At the north-eastern end of the yard, and about 36 feet 
away from the shed, was a pile of Jai rah wood some 30 to 40 
feet high, and having a frontage to the Bhed of about 36 feet, 
and to the basin of about 100 feet. Projecting in front of this 
pile of Jariah wood for about 10 feet, and abutting upon it, on the 
shed and basin sides, were piles of deal about three quarter the 
height of the Jarrah stack, and these were very largely consumed 
by the fire, the flames fiom which played on to the pile of Jarrah, 
generating considerable heat ; but though the Jarrah bore the 
brunt of the fire, as what wind there was blew in this direction', 
comparatively little damage was done to this pile and this was 
confined to the north and uebt faces, the fiie failing to penetrate 
far into the interior. Your Sub-committee are of opinion that, but 
for the renistauce offered to the fire by this stRck of Jarrah the 
conflagration would have assumed much larger proportions, as in 
the rear and on the houth side were large quantities of deals, and, 
had they ignited, the task of the fiie brigades would have been far 
larger and more difficult.” The report further stated that '* the 
wooden sides of the railway trucks between these piles (deal) 
and the shed, were entirely consumed, only the ironwork and the 
decking remaining, leaxing the Jarrah wood paving blocks (which 
were in the trucks) intact, hut for charring on the face of the 
outside blocks directly exposed to the fire. 11 

'The Street , commenting on this fire in its issues of October 
and November, 1903, said : *• There can be little doubt that if the 
timber in the mill and in the yard had consisted wholly of 
Australian hardwood, iiibtiad of deals and hardwood in juxtapo- 
sition, the fire would not have made much headway before being 
mastered by the brigades and the dock companies' floating 
engines. After all, an actual fiie is the best fire test, even though 
an expensive one for the moment." 

Our enterprising cousins on the other side of the Atlantic 
would probably tske a hint of this kind and send over a few 
loads of a new timber they wished to place on the market and 
see to it that it got * placed.' 


Tonatry at Oi'oMttr. 

At a meeting of the governing body of the Royal Agricultural 
College, Cirencester, held on the 4tb instant, the report of the Board 
of Agriculture Committee on British Forestry, recently presented 
to Parliament, was taken into consideration, and it was unani- 
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mously decided, in con sequence of the recommendation of that 
report, to retnodtl and laigely develop the teaching of fotesbiy 
at the College in connection with the estate management branch 
of the curncnlum In furtherance of this object it w is nnnm- 
motiHlv resolved to create a new Chair, to be entitled the CliHir 
of Estate Management and Forestry, and to appoint thereto a 
special professor or lecturer who shall be requited to devote 
all his time to the duties of the Chair, and who shall have had 
good experience not only of the management of woods m tins 
country, but also of the continental s\*tem ot sylviculture 
followed in the Mate And communal founts of France and 
Germany 'Jht i vill be the Amt attempt in hnqlaud to deal intk 
tine tmpoita »t question on these lives; and lmsmuch as a large 
pioportion of future landowners and managers who attend regular 
courses of College instruction pa»B throu »h Client ester, the 
results will be watched with much inteiest — lht Aoitk Butiah 
AyncvUuriet , . 

As we go to jire^s we have n reived tlie news that I)r flrhlidi F H b 
has been appointed Honorary Professor m the J nrt «*tiv ( liuir recent 1\ creatt i 
at this college We feel sure that the Sen ice in In liu s ill |Oin in according 
their heartiest congratulations to ]>r Schhch on I ♦ ing thin the first to fill a 
Foiestry Chair in England whilst the\ will alsc hi t vti ntli d to the (untrning 
Body of the Boj&l Agnrultuia) College in opiirc nation of the Heightened 
manner in which they are dealing w lth a much lugk cted question Ilo\ Ki> 


Afforestation in Ireland 

Mr Thomas W. Wfbblk, late of the Indian Forest Depart- 
ment, writes from Athy advocating tlial “the present opportunity, 
when owneiship of land in 1 1 eland is about being tiansferred hy 
legislation, should not be lost tor reserving huge aieus of lands, 
now pi ncticAlly waste, as a future propet ty of the nation, and 
planting them with ti miter If peasant ownertdifp becomes 
universal, every tree in Ireland will disappear. Other nations 
have tried the experi merit of nationalising their forests with the 
greatest success . In Germany the forests are one acre m every 
four, all under State management and paying handsomely. In 
this < ountry there exists but one in 25, of mixed plantations, 
which are mismanaged and carry hut a quarter crop, and which, 
under piesent management, are a lamentable failure The 
advisability of establishing a Bntisb and 1 n-ih Forest Department 
and re-planting the forests as a national projiert) is thus pressed 
upon thinking jieople, after the plan adopted not only iii Germany 
and Austiia, but m Republican counlnes like France and the 
United Slates. The amount of waste land, as given by experts, 
)g about 20 million acres for Gieat Britain and six million for 
Ireland, of which About half is ideal forest land. All lovers of 
their countr) should press on Mr. Wyndbam, who is a large- 
minded statesman, that the opportunity should not be tost) 
otherwise Ireland, now being stripped of trees, will beeoine a 
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bare desert. The present time is opportune, for among other 
reasons, that the scarcity or available timber in the world is 
becoming intense.” — The btandardL 


VII— TIMBER AND PRODUCE TRADE. 


Otarohlll usd Sim’s Wood Circular 

London i 3rd July 1903. 

East Indian Teak.— The deliveries in June were 800 loads as 
compared with 7(>3 loads in June last year, and for the first half 
of 1903 they have been .5,587 loads against 6,333 loads in 'the 
corresponding half of 1902 Theie is no change to report in prices 
cither here or for arrival, and business continues to he hamper**) 
by a paucity of supplies. The stock in London still dwindles and 
contains very little first cla^R Kurmese or Siamese wood. 

Rosewood — East India. — Sizeable, prime logB are in good 
demand but small and poor wood is not readily sold. 

Satinwood — East India.— S tocks are rather heavy, and 
demand being very quiet, sales are small. 

Ebony — East India —Sound wood, free from knots and of 
good sizes, would realise fair prices. 

PRICE CURRENT. • 


Indian teak, logs, per loAd 
Rosewood, per ton 
Satinwood, per s.ft. 
Ebony, per ton 


... £10 5b. to £18 10s. 
... £8 to £11. 

... 6rV. to \8d. 

... £8 to £12. 


Dtnny, Mott and Dickson, Limltid. 

Wood Market Kkpoki. 

London , 1st July 1903. 

Teak.— T he landings in the docks in London during June 
consisted of 432 loads of logs and 254 loads of planks and 
scantlings, or a total of 686 loads, as against 300 loads for the 
co i responding month of last year. The deliveries into consumption 
were 572 loads of logs and 274 loads of planks and scantlings— 
together 846 loads, as against 727 louds in June 1902. 

The dock stocks at date analyse as follows :— 

4,982 loads of log*, as against 7 20ft loads at the sane date laet year 
2,928 „ p’s iks, „ 8,404 „ M „ 

— „ blocks, „ — i. „ „ 

Total 7,070 loads „ 10,670 loads „ 


The first six months of the year have consistently developed 
a gradual decrease in landed stocks, both in the United Kingdom 
End on the Continent. Prices have necessarily steadily advanced 
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until they are at a figure sufficiently high to restrict business, 
although still not prohibitive to the main industries which use 
teak, such as Naval Shipbuilding and Uol ling-Stock Construction. 
The high (trice for planks and conversions, however, has already 
seriously h fife c ted the domestic. 

Business during the first half of the year has been restricted 
in volume owing to a generally higher import cost of wood than 
the industrial demand for consumption seemed to justify. The 
cheapness of freight has been in favour of the tunlter trade, hut 
has not served to counterbalance the high fob. prices demanded 
by shippers, whose hands in many of the narrower maikets have 
been absolutely upheld by the fact of reduced forest out get, and 
•other sound cftnses pointed out hy us in our wood re(>ort of last 
January. Whilst, however, the trend in natural products is 
necessarily towards a higher level of value as population increases, 
shippers are unwise to try and force events at a time when this 
country is going through seine reaction in trade, and its woiking 
margin of ready money has been reduced, if only temporarily, hy 
the cost not only of the kite war but aho by the increasing 
national expenditure on Naval ami Military strength as well as 
Educational and other social needs. That these demands have 
very appreciably affected the financial resources of the ordinary 
trader and so served to check trade briskness is a not uniinpoitanb 
factor in the purview of the last six months’ trading. 


Market Bates for Products. 

Tropical Agriculturist, 1st July 1903. 


Cardamoms 
Croton seeds 
Cntch 

Gurn Arabic 
Do. Kino 

India-rubber, Assam 
Do. Burma 

My rubolams, M ad i as 
Do. Bombay 
Do. Jubbulpore 

Do. Bengal 
Nux Vomica, Bombay 
Do. Madras 
Oil. l^emon-grass ... 
Oichellu weed 
Sandalwood, logs ... 

Do. chips ... 
Seedlac 

Tamarinds, Bengal ... 

Do. Madras ... 


per lb. 

Is 6 d. to Is. 9 d. 

u 

cwt. 

Ids. to 22s. G rl. 

f» 

it 

20 s. to 27s. G d. 

n 

ii 

15s. to 20s. 

n 

lb. 

3 d. to 4£'<. 

» 

n 

2s. to 3s. 2d. 

»» 

ii 

2s. to 3s. 2'/. 

n 

cwt. 

5s. G d. Norn. 

»i 

II 

4s. to 7s. 6rf. 

ii 

II 

4s. to 5s. G d. 

n 

II 

3s. G d. to 5s. Nom. 

it 

II 

5s. fid. to 6s. 

ii 

II 

7s. to 10s. 

it 

lb. 

6^. 

•i 

cwt. 

lUs. to 12s 6 d. 

ii 

ton 

£15 to £30. 

»i 

ii 

£4 to £8. 

ii 

cwt. 

115s. to 129*; 

it 

n 

8s. to 10*. 

»• 


4s. 6 d. to 6*. 
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Vol. XXIX.] October. 1903. [Mo. 14). 


Vote* oa Indian Tnw. X- Note on Xonfa mcp#*> In tho 
Tinnivslly District. 

By P. M. Lijsuimgton. 

1. Dif event kinds.— 1 The native woodentter distinguishes 
two kinds of kongu, the Veil ui Uongu and the Karin kongu. Of 
these the former is considered by far the more valuable. The 
distinction between them is said to be that the Vellm kongu 
has a smoother and lighter bark and smaller leaves. A further 
kongu known ns Nir kongu is known in the Brivilliputtur Taluk 
and the wood is considered of little value. 

2. Botanical identification. — Beddome considers that the 
Vellai kongu of Tinuevelly District is the Bopea wiqhtiana 
closely allied to Bopea parviflora. It seems possible that both 
these species occur. Beddome has identified the Karin kongu 
as Balnnocarpua m tilts , but also states that the Balanocarpus 
erosa occurs in the Tinnevelly mountains. The chief difference 
between these two Rpecies appears to be the fruit. I oarefully 
examined Borne of the trees and ihey all appear to me to have 
the fruit of Balanocarpus erosa rather than BaUntocarpus vtilis . 
tile name Karin kongu probably covers both species. Mr C. A. 

bed no opportunity of examining tbe fruit, identified 
the flower Ilk' Hopta 4on<jtfoLia x vrh\ch Beddome says it greatly 
resembles. The specimen of Nirkongu sent me was undoubtedly 
the FHicium decipiens , a tree of no particular value. 

8. Forest identification.— To the Forester there it bo 
necessity to go into nice botanical distinctions, and we may well 
follow the native classification and consider the two kinds, white 
kongu (including tbe Hopea pnroifiora and uighHana) and black 
kongu (including the Balanocarpus utUio and erosa). 

4. * IHffevenoe between White and Black bony*. -^Undoubtedly 
•he ehief distinction between the two is the font Tbe white 
hoagn be* a email, feather light gran leaf, with think fotiaga, 
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somewhat resembling the beech. The black kongu has, on the 
other hand, a dark green, hard, big leaf, and looks very like a 
mango. As regards measurement, 1 took two fair samples of well- 
grown leaves which gave the following measurements : — 

White kongu 4* x 1-j*/. 

Black kongu 6'x2'. 

Both trees when young have a smooth bark, which, however, 
is undoubtedly much darker in the black kongu. The white 
kongu is generally a light brown and the black kongu distinctly 
dark brown. Both are greyish in places. As the tree grows 
older the white kongu continues lighter in colour and less rugged. 
The most noticeable point of distinction however seems to be 
the tallow-like gum which exudes from the hlAck kongu, which 
is either entirely absent or very rare in the white kongu. A 
further difference is the fruit. This is most marked and constitutes 
a great difference in the sylviculture of the two trees. The 
white kongu is a true dipterocarp and has a light seed about 
the size of a pepper corn, w r ith two large wings; whilst the 
black kongu is a heavy nut-like fruit, in a cup formed by the 
calyx, and is devoid of wings. It i* larger and heavier in the 
Batanocarpv8 erom than in Buianocai pus utilis. 

The black kongu is always to be seen in flower at the end 
of April, .May and the beginning of June. I have never seen the 
white kongu flowering, though 1 have looked for it at the same 
season ; also in Fehrusry and March. The distinction which the 
woodcutters make in the wood does not appear to he marked. 
Both woods show an outer wood white to yellow and heart wood 
light to a dark yellowish brown. 1 think the preference given 
by the woodcutter to the white kongu is due rather to the 
fact that more of the white kongu trees Rre found to be sound 
nnd, after a careful examination, 1 have come to the conclusion 
that the age of maturity is lower iu the black than in the white 
kongu. 

5. The uses of kongu.— -Kongu. is by far the most valuable 
wood in the Tinnevelly District, and is worth four times any 
other sholah or semi-sholah wood. 

It is largely used for posts, beams, rafters and planks. The 
posts for the wire-fencing in the Palamcottnh compound are 
white kongu. They were put up in 1902. The rafters were 
very largely used in the railway buildings. Beams were used 
for the Jubilee Bridge in 1902. Flanks have been used for some 
years in the Tambraparni Bridge near Papanasam and have lasted 
well. Sleepers were cut in 19o8 and sent to the South Indian 
Bail way for trial and are of good quality. 

6. Locality t elevation , sot/, etc. - The lowest elevation at 
which I brfve found kongu ia just below 1,000 feet near the 
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Kudivarai depot; and the highest is on the banks of the Pi Ar, 
near the Sengalteri bungalow, an elevation of 2,800 feet. The 
lowest were the black variety and the highest the white : but 
between these two elevations both kinds are found very commonly 
growing together. . It is essentially a semi-sholah tree and seems 
to prefer a rich soil, but 1 have found well-grown saplings grow- 
ing out of the crevices of slab rock on the banks of the Servi Ar 
and Kudivarai Ar, and both species seem able to support themselves 
in such situations* One fact in connection with kongu has 
particularly struck me— it is found mainly on the hillsides 
bordering on large rivers, and even when a little distance away 
from the river it is invariably on the bank of a ravine. The 
close proximity of running water appears to be essential to its 
growth. 

7. Congenns . — I have in several places seen kongu growing 
with, or close to, Vengai iu the moister parts of the higher 
deciduous forest. More frequently it grows with Pteros per mama, 
Vitex altiesima , Diospyros (several species), and Filieium 
decipiena. Frequently there are patches of nearly pure kongu 
forest, and it is a tree which is nearly always found in large 
patches. 

8. Size and exploitability . — The tree appears to grow to an 
enormous size and to great age. 1 have seen a considerable 
number of trees of over 15 feet girth, and one or two over 20 feet, 
with a bole of 60 to 80 feet. 

One tree is said to have produced over 200 rafters of nearly 
2 cubic feet each. I am inclined to think that many trees have 
been left until far beyond the age of maturity, as nearly all the 
large trees now standing are hollow and very unsound. I have 
been unable to obtain data as to the rate of growth, but as a rough 
guess I should estimate that it takes from 100 to 150 years to 
obtain a girth of 8 feet, which 1 consider would be the best Biae 
at which to fell the trees. 

9. EnumetaHon and Estimates a$ to the number of trass. — 
I have had no time to make regular enumerations, but, owing to a 
note by Mr. A. B. Jackson, who considered that the supply of 
trees was likely to fail, 1 have made some careful inspections with 
a view to ascertain if the tree is decreasing. As a result 1 am 
convinced that the tree is largely increasing in numbers though 
the number of mature trees fit for felling is small. 

The area chiefly subjected to test was the west bank of the 
.Kudivarai Ar from its junction with the Servi Ar. 

On the bank of the river I found three good sound trees of 
fair siae and some fine poles of 1J to 8 feet girth, as well as a good 
member of seedlings. From there I passed up the hill through m 
mmell patch 4fsenu«hoiah with -a few kongu saplings, then through 
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grass And deciduous forest (probably an old Kani clearing). and 
then entered into a fair sample of kongu forest Here 1 took an 
enumeration with the following result : — 

Simple area — 20 yards x 100 yards (under £ acre 

Over 6' girth. 3'— ft' Saplings up to 3' 

Karin kongu... 1 2 31 

Vellai kongu... Nil 1 3 

1 then met with more grass land for a small distance, and in 
the next bit took another sample area. 

Sample area.— 20 yards x 130 yards (just over $ acre). 

Over 6' 3' — 6' Saplings up to 3' 

Karin kongu... 3 7 48 

Vellai kongu... 3 5 1 

Just outside this area I found the whole hillside down to the 
river covered with a mass of kongu sapling*. (some thousands in 
number; up to 1 foot girth with 7 mediums and 7 mature trees. 
All were Karin kongu. 

Again I passed through a small piece of grass land and once 
more entered kongu forest. Here in a length of about 200 yards 
I met with one large Vellm kongu tree with a mass of seedlings 
all round it anaten beautiful mediums running up to nearly 6 feet 
girth. The rest of the forest is similar up to the turn of the 
Kudivarai Ar. So that the whole of this forest is well stocked. 
The belt of kongu forest 1 estimate to be about a quarter of a mile • 
wide from the river bank. 

I am informed that higher up the Kudivarai Ar there is a 
thin belt of kongu forest on either side of the river for a distance 
of two miles. Crossing the river l studied the forest on the north 
bank. Here I found some felled trees, and in quite a small area 
15 to 20 mature black kongu trees (some marked for felling), the 
great majority of which were hollow. Here again there are 
patches of almost pure black kongu forest in which the large 
number of medium trees was particularly noticeable. 

On the east side of the river I found, just at the turn, an 
absence of big trees but a good lot of mediums, chiefly white 
kongu, with a good many saplings. 




near the Kudivarai depftt, the forest is well stocked, especially 
with black kongu. 

My next examination was along the south banks of thw Servi, 
Ar from its junction with the Kudivarai Ar up to the wat&f&ll, a 
distance of about three miles. Here 1 found a finnsidsnihte 
number of large white kongu tree* ieome very huge), a 
which seemed to be sound In plaose the saplings were nioesdingly • 
numerous, and though there were a few scattered aedfomi^ewt 
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that elasi was by no means well represented. In plaoes some 
splendid Vitex altissima and a few I)ii*9py*oa tltenum were found 
growing with the kongu. '1 here is a peculiar absence of black 
kongu. 1 am told that the growth on the north bank of the river 
is very similar The belt of kongu is very narrow and hardly 
more than a furlong broad, though the trees in places grow up the 
hides of the ravines more into the interior of the forest. It was 
from this locality that the large tree noted in paragraph 8 was 
baid to be felled. 

In this locality exploitation is difficult. 

In addition to these place-., I have seen very fair regeneration) 
and, in places, masses of saplings in the Tirukurangudt workihg 
circle, the banks of the Pe\ar and Tambraparni near Kannikatti, 
and the banks of the Kusangnli Ar / Nan guneri Taluk). In all, 
these places there are very ft** mature trees and a decided absence 
of mediums. At Vettilajuthuinedu and Ondipulaval theie are a 
laige number of mature trees (30 reported to be sound) and 
Forester Srinivasa Row repot ts that there are numerous saplings. 

As a result of my inspections [ am satisfied that the area of 
kongu forest is limited, but that wheiever the tree exists there is 
no likelihood of its disappearance. On the contrary, though 
considerable time must elapse before timber in huge quantity is 
obtainable, the kongu tree ap^iears to be gradually spreading over 
a larger area, whilst in all the principal kongu forests the natural 
regeneration is excellent In most instances the black variety is 
'‘predominant 

10. Distribution . — The kongu ap]iears to be confined to the 
Nanguneri and Ambasamudiam ranges. In those ranges it is 
only, as far as I have been able to ascertain, to be fonnd in the 
following places : — 

(1) Nanuunehi Taluk. 

(a) Tirukurangudi uoikivq droit.— The tree it confined to 
a small area along the valley of the Kombi Ar and running up 
some of the ravines falling into it In coupe XI-A 40 saplings» 
mostly under 8 feet girth, have been marked as standards. I saw 
one particularly fine young tree of about 8 feet girth with a bole of 
60 feet there is one large sized tree in the same coupe which 
should be retained as a seed bearer. I am informed that there are 
also a few trees in ooope XF-B, which should sHl be marked as 
standHtrds. 

In coupe X there is one very large tree of flftf 80 feet girth. 
Ihui^bas given rise to a large number of saplings Jjgitofifipt jprth. 

Anoaftiti-hThe kongu assn is small and the fee* is only 
Sfcehaaktof the Pi Ar. 1 saw one big tme «Ud *g*od 
in this locality. Forth* hmrttactiou Is 
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(e) Evsanguli Ar — On the side of tbia river, close to the 
Bingampatti boundary, 1 saw a considerable number of young 
trees. I am informed that higher up this valley, on one of the 
hills overlooking the river, there is a fine growth, hut for the most 
part young trees. 

In this taluk all the trees are of the white variety. 

(S>)— Ambasamldram Taluk. 

(a) Kannilcatti.— The kongu area extends from the valley 
of the Ullar, up the Tambrnparni valley, and as far as Kannikatti 
south of the road. Near the Ullar there are some large trees of 
black kongu and there is a small plantation near the Ullar bunga- 
low which is too dense nnd requires gradual opening out. On 
the slopes near Kannikatti most of the marketable treeR have been 
worked out. The few large trees left must be retained as seed 
bearers. There is, in patches, a fine growth of young saplings. 
Here the trees are of the white variety. There is also a good 
sprinkling of trees along the valley of the Peyar with a few big 
trees. 


The area under kongn in this neighbourhood is pretty 
extensive, hut the growth is very scattered and the tree occurs 
only in patches. 

(b) Kodamadi . — On the western side of the Servi Ar at the 
foot of Oooipothai there is a fair growth of black kongu. There 
are a few big trees and some fine young poles of 1$' to 3' girth 
and a large number of saplings. The kongu belt is a narrow one. 

On the banks of the Servi A r from the Oosipothai to the 
waterfall there are a good number of big white kongu trees, a 
few half grown trees and a large number of seedlings. The big 
trees are for the most part hollow. 

(c) Kudivarai ,—' This area has been fully described in 
paragraph 9. It is decidedly the test stocked area in the 
district and covers about 600 acres which can be easily worked 
by an extension of the present cart road. 

(d) Vetilayuthu Mtdu and Ondipulaval .— These two areas 
are at the two main sources of the ThAlayuthu Odai. The actual 
area covered by kongu is not large, but 1 am informed tbat they 
are well stocked and contain a large number of mature trees, 
many of which are hollow. A large number of trees were felled 
in 1898, out of which there are reported to be 77 which contain 
timber fit to be utilized. The trees are reported to be mostly 
black kongu, and there are a number of saplings. 

This valley could be easily opened up and other trees made 
available for felling, but, except for the removal of felled trees, no 
work should be undertaken till the opening up of the valley <hae 
enabled further investigation to be made. 
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(e) Sivaeylam.—lu the old working circle coupe I, over 
170 trees were marked as standards. The growth is confined to 
a small area along the valley of the Kal Ar and its main affluents. 
The area is very inaccessible at present and requires opening out 

(0 Kariar . — On both sides of the river near Sembagatota 
there are some trees. 

11. The sylviculture of kongu . — The difference in the leaf 
and the nature of the seed mint entail considerable differences 
in the sylviculture of the Uo species. The black kongu, with 
its large and heavier leaf, is more of a shade lover than the 
white variety. The difference in the seed is evidently due to 
the same cause. The lightness of the white kongu seed, with 
its attached wings, causes it to be spread over a much larger 
distance and to settle in places where there is plenty of light.' 
The heavy Reed of the black kongu falls directly to the ground, 
and. under the heavy shade of the parent tree, hundreds of young 
seedlings readily spring up. A mixed forest of the two kinds of 
kongu wouki be similar to the mixture of oak and beech in Europe, 
and in order to favour white kongu, there must be larger 
clearance overhead. There should be no difficulty therefore in 
raising pure forests of the two species, taking precautions that the 
white vnriety is not suppressed. Ar the white variety springs up 
more quickly when a clearance is made, it should get a start of 
the black which will be favourable to both species. 

As a result it appears that a treatment of regular high forest 
with thinnings should be particularly applicable, and the more 
the two trees can be induced to grow in unison the better should 
be the results. This seems to he the ideal to be aimed at, bot will 
tak9 many years to carry out. 

Hitherto the sylvicultural treatment of the two trees has not 
been much considered. Wherever a marketable tree has been 
found it has been felled, and yet the reproduction is found fairly 
satisfactory, because it has been useless to fell the hollow treeB 
which for some years must have proved such useful seed bearers. 

In the Tirukurangndi and Sivasylam working circles the 
trees left as standards, being of the white variety, should torn out 
useful timber trees, and the opening out of the forest would 
certainly have tended to increase the number of seedlings had 
the standards been capable of giving mature seed. The effect of 
this treatment, should be carefully watched. In coupe X of 
Tirukurangudi a different treatment has been applied — an 
improvement felling has been made. As there is no demand for 
inferior trees it has been found neoeBsary to let in light and air 
by ringing all the trees except those of valuable species. Owing to 
the recuperative powers of the sholah trees, the dying of the trees 
it considerably delayed, and the whole of tbe ringed trees will, in 
my opinion, not die for at least three years. Tins gradual letting 
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in of the light should be highly favourable to the growth of kongu, 
and it is an advanced form of this operation that I intend to apply 
to the larger kongn forests Wherever the natural regeneration 
is sufficiently advanced, it will only be necessary to ring every 
tree that is not kongu and to cut any mature kongu tree that is 
not hollow Where the kongu is hollow it will be useful ns a 
seed bearer aud will do leBB damage by dying off naturally than 
by being felled. Where ‘large trees exist hut no regeneration, 
it will be necessary, in the case of white kongn, to ring every 
tree within a radius of three chains to the seed bearer ; in the 
case of black kongu, a distance of one chain should suffice. 
Where there is no kongu it will be better to retain the foreBt in 
its present state, removing all marketable trteq of over 6 feet 
girth. Of course any ringed tree which has a marketable value 
may he removed. Id the case of kongu itself no tree should be 
considered mature until over 8 feet girth, unless it shows distinct 
signs of decay. 

This system of improvement felling with a view to convert 
the forest into pure kongu, to be suhf-equently worked on the 
high foreBt system, can only be applied at present to Kudivarai. 
In Kodnmadi and Knnnikatti it will be better to allow the 
areas to fall within the ordinary timber working urea, taking out 
as much as possible of the other timber which is found in con- 
junction with kongu and ringing all valueless trees in the same 
group. 

In Vettilayuthumedu nothing can be done at present except 
the removal of timber already cut and the opening out of the 
valley by a road (which can easily be constructed) and the 
building of a small rest-house to enable a proper investigation 
of these forests. When this has been done, it will probably be 
advisable to apply the Kudivarai system to this area also. 

At Sivasylam the patch of kongu is too small and inacces- 
sible for working at present, and rest will he prescribed to enable 
the trees in existence to mature. At Kariar the greater part of 
the trees fall within the area under dispute by the Kattalamalai 
httkdar, so it is inadvisable to make any prescriptions at the 
present time. 

18. Conclusion .'- Considering how little attention has been 
given to the sylviculture of this valuable tree, the kongu forests 
as*, in my opinion, in a better state than would oaturally be 
expected. Considerable damage has however been done, especially 
in 1898, 1899, by reckless fellings entrusted to native subordi- 
nates and contractors. I consider that the forest is of sqc 1) 
value, that in the kongu area all the marking and ringing operations 
should be under the direct supervision of the District rFqiusjt 
Officer, or if that is found impossible, under really infrlligen^ 
aud well-trained Hunger, and not left to foresters utterly 
«f all sylvicultural principles, as has been hitherto the *cae& 
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The appointment of a Conjmitfcee by the Secretary of State 
for India tp report on the desirability of continuing Cooper** H|f 
as a College for training Engineers and Foresters far tho Indies* 
service raises the qaestion of what should be done if the Forest 
Service is deprived of its present Alma Mater. As V have been 
closely connected with the Indian Forest Service since Its first 
formation, and have for many \ ears been intimately asso c iated 
with the education of Forest Officers, first at Nancy and then as a 
visitor of Cooper's Hill College, I venture at each a erititoal fcitnfc 
to offer a few remarks on the present system of training and bn 
future requirements, hoping that some of my younger follow 
woikers may be induced to offer their comments and observations ^ 
on what I may here adduce. 

If may be safely said that no branch of the Indian Adminis- 
tration, not even the Civil Service itself, needs more urgently the 
services of educated gentlemen than does the Forest Service, 
controllings it does 206,000 square miles of forest lands, or more 
than one-fifth of the area of our Indian Empire, and administer- 
ing a revenue of nearly two crores of rupees, with a staff of 
upwards of 25,000 men to do its work. 

Sir Dietrich Brandis, to whose self-sacrificing sea) and wise 
foresight the Indian Forest Service owes so much, from the very 
first clearly recognised the importance of employing specially 
trained men as Forest Officers, and in 1666 instituted the system 
of training young Englishmen in the Forest schools of F ran ce 
and Germany as ofitoen for the Indian Forest Service, In ISIS 
the first batch of seven of these men were sent out to India. Under 
this system the English pupils were trained with and attended 
the same lectures as the o&er pupils in the schools to wbiob they 
were attached, and thus benefited by the instruction of the Very 
best Professors of Forestry on the Continent, andfurther fcfd tug. 
unrivalled advantage of continually, during their trailing, Seeing 
the practical talking of large forest areas, administer! in tjffi 
best possible 'manner. This system was continued till IWK? 
and was highly Successful. The Forest Officers fflio were trained 
under H and eent out to India, proved themselvm to he enoaltoafc 
practise! Foresters as well as thorough gentlemen and tan of $A 
tarty ; and I believe I am right in saying that UhtaiiJMta afawfo 
instance of one of them having bean dismissed tty* Service ta mf 
ground whatsoever. It is specially to bp spaomh al that this lyutafo 
pas not abolished on account; either of the stamp of men sent 
Mittp India, or of their training ifa Europe, hot on grounds of 
Jt fiMStlfr filEwid nature* Since 1867 tttdlutivn, tip Officers 

out % India have heed trained ft Coups* m> 
HU 0m to Dr: StiiUeft and hfo foffiwr wof fc fteth eio Ttat the 
iwfiedrtp stadaid of efficiency as Wltoe* tadM by o m 
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pupil* in the Continental Forest schools was nfaintnined there ; 
the difficulty ns to the want of regularly organised forests in 
t3reat Britain for the practical instruction of the pupils having 
been met by sending them for the third year of the training to 
Teside in the forests with Forest Officers in Germany. 

It is to be regretted then that when we have a system of 
education that gives satisfactory results, we should, if Cooper's Hill 
is abolished, lie brought face to face with another change, and 
Jiave to devise Another new scheme for educating our Forest 
Officers ; hut as the retention or otherwise of Cooper’s Hill will no 
doubt chiefly dejiend on wlint is determined upon for meeting the 
requirements of the P. W. I). in respect to Engineers, it is well 
to consider carefully what courses are open to us to meet the 
necessities of the Forest, Department in case the change is forced 
upon us, and in this contingency three courses seem to he open : — 

1st. To revert to the system of Continental training. 

2nd. To substitute one of the Universities for Cooper's Hill, 
and to send the pupils for their instruction in practical work to 
pass a third year, as at present, in the forests of Germany or 
France. 

3rd. To utilise the Dehni Dun Forest School to train the 
upper as well as the subordinate staff of Forest Officers. 

I will deal with the last proposal first ns, though plausible, 
it seems to me fraught with danger to the efficit ncy of the Koiest 
Service. But as it kins been put foiward by responsible people, 
the many disadvantages which would attend it should be clearly 
aet out 

First on general edncationnl grounds, for to send the pupils 
to the School at I)**hri» Dun for training, instead of giving them 
n European education, would be equivalent to sending boys to 
Bishop Cotton's School in the hills in India instead of to a Public 
School at Home. In short, they would lose the broadening of mind 
and general development of character which are indispensable to 
those who have to administer our Indian Empire. 

Secondly, it would -entirely fail in what we moat want 
namely, to imbue the minds of our young officers with the 
principles on which large areas of forest can be managed on 
regular economic principles, as illustrated in the great forests 
of the Continent of Europe. 

Thirdly, it would be nnadvisable to train the upper and 
lower staff of Forest Officers together, as they have different 
functions to perform and require a totally different standard of 
education. Moreover, the educational Staff for suoh a school would 
be very expensive to . maintain in India, find would draw too 
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heavily on the resource* of an already, overworked and under-' 
manned Departiqpnt It cannot be too strongly insisted upon in 
educating the up)ier . stuff of the Foreet Service that broad 
principles, which are of universal application, are far more 
essential than locul teclmiculities, which an educated mind 
speedily acquires on the spot. It is earnestly to be trusted 
that any scheme of training Forest Officers of the Imperial branch 
in India will never for a moment be entertained. 

I will next consider the course of reverting to the old system 
of Continental training. If Cooper's Hill is to be abolished l 
frankly confess that, failing any better plan, I should he entirely 
satisfied to revert to the old system. It has supplied the Forest 
Service in the past with a body of able men, who have proved them- 
selves in every way fitted to carry on the work of large forests — men 
who as a hodv have wmked in sympathy with the native popula-* 
tiou of the forests, while they have safeguarded the interests of 
the State,— and in times of famine have rendered valuable services 
in alleviating the distress of the starving people. I do not know 
where better all round men can be found than those who now 
administer the Forest Department ita its upper branches, all of 
whom were trained either in Germany or France. I am well aware 
however that any such plan would l)e strongly opposed by many 
)ters«>ns who consider that men who are to hold important positions 
in India or our colonies Bhould be educated at Home, and who 
think, wrongly, in iny opinion, that a Continental training may 
deteriorate {heir character. It would also be opposed by 
a numerous and growing class of people, both in England 
and in Scotland, who are really interested in forestry, and 
who fear that if our Indian Forest pupils are trained abroad, 
all ho|)e of establishing a Home Forest School would disappear, 
and with it the re-afforestation of the waste lands in our own 
Islands With this feeling I fully sympathise, but I am only 
treating here with what I think best for the Indian Forest Service. 

Coming, then to the other proposals, i.e.,of attaching our 
Forest pupils to one of the Universities for two years, supplemented, 
by one year’s practical work in the Forests of Germany and France, 
1 have hardly sufficient knowledge myself to say which University 
would lie best suited for this purpose, but as it may be assumed 
that half the men who go up to Oxford or Cambridge do so as much 
for athletics as for serious study, my inclination would be to 
send them to Edinburgh, where the bulk of the students are 
bard and conscientious workers, and where there is already a 
class for Forest students. In any 'base the teaching of forestry 
would have to be carried out, as at Cooper’s Hilt, under special 
Professors, who should have disciplinary control over all their 
work, and under whose direction the pupils should attend such 
ether lectures in tt^ University as might be deemed advisable. 
It may be urged as an objection that the time allowed would 
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hardly admit of a degree being obtained at any University, hut 
this matt never be extended at the expert* of the Con* 
M p e nial portion of their work. I tt any cate, either at Oxford, 
Cambridge, or Edinburgh, the bulk of the pupils would probably he 
unattached, end this would n e cessitate careful supervision by 
their own Professors to keep them tip to their work. No doubt 
some social advantage* and prestige are attached to a University 
education, and i*do not wish in any way to underrate these. 

On the whole if Cooper’s Hill is nbolished, and the Continent- 
al training cannot be reverted to, l think that the University 
Course, supplemented by at least a year’s practical work in the 
forests of Germany or Fiance will furnish the Indian Forest 
Service with a body of men worthy to carry on the excellent 
work of those who have gone before them. I hope, however, that 
Cooper’s Hill may still be allowed to contiuoe its useful existence 
and to supply the Indian Forest Service with the high class 
of trained men that it hns done in the past. 

Gkohge F. Piaksok, ColoniL 
Formerly Ofg, lnepector-Qeheral of Forest* 
in India and in charge of pupils at Nancy, 


What should the Madras Forests Tield. 

1W 1882 Sir Dietrich Brandis estimated that the forest revenue 
of the Madras Presidency should amouut to Rs.8,00,000, and 
based his proposals for establishment and other expenditure 
on this figure, so that while the forests yielded no net revenue, 
neither were they a charge on Government. Within twenty 
years the forest revenue has risen to Its. 25,00,000 and the 
expenditure to R*. 17,50,000 ; that is to say that the revenue lias 
nearly trebled, while the expenditure has not quite doubled, and 
the Government now obtains a net revenue of Rs. 7,60,000 
from a department which was Dot remunerative twenty years 
ago. 

Will the forest revenue continue to expAnd in future, if so 
at what rate ; and what should be the eventual annual yield in 
hard cash of the State forests 7 

The area of the forests under the direct qopfcral pf t^C 
Department, i** reserved forests, reserved lands and topes, 
amounted to 18,657 square miles on the 80th June 7002, and ps the 
work of selection of areas for reservation is appreaehing comple- 
tion, no great increase in area is probable, and (be ultimate 
forest area may be put down us 20,060 square miles. 1 

The unreserved and unoccupied area exceeds 61,006 square 
miles, hut ibis includes all land nut shown as occupied to* the. 
village registers; river beds, tank beds, roads, villuge*aifcfP» jppcU 
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liable to spasmodic cultivation st Intervals of * few year*, 
swamp*, merabes* mud dunes, eta., as tcil as unreserved 'forest 
arms are clubbed together under 4 Me AM heed -in the annuel 
returns, and it is impossible to say what* is the sctnal area of 
unreserved forest over which the Department tMnihn A limited 
control, and from which it derives revenue ; squally impossible far 
it to discover how much forest revenue is derived from ne w s e rved 
lands, though it undoubtedly amounts to a large eda h» several 
districts in which the produce of fruit trees, the hark of the 
tnngedu (( /ostia auricufata) and other minor products ate sold 
annually by auction, in addition to which permits are issued for 
Certain clauses of trees and the valae ef all trees on fared* taken 


up for cultivation helps to sue)] the miscellaneous forest MVOnftO 
not derived from the areas under the special charge *ef the 
Department No calculations based on the gross forest revenue # 
could be applied to the actual reserved area, and a statement ' 
that the yield of the tftate forests «* 75 ^ « Rt. \ 36 per square mile 
would be for from correct We must therefore turn to the forests 
themselves and endeavour to show what would he the value ef 
tlieir yield if they were propeily protected and markets could he 
found for their annual yield. To arrive at anything like a correct 
figure, the forests would have to he divided into classes, the 
annual yield in material of each class being treated separately. 
Tlie bare and burnt hills of parts of Cuddnpah and Kurnool, the 
ha! forests of Qanjam, the cusuanna plantations of the East Coast, 
the sandal wood areas of Cotmbntore and tiie deqse forests of the 
heavily watered Was tern Ghats present snob absolutely different 
types that any attempt to generalise must give incorrect results. 
$ir Dietrich Brandis, after inspecting many of the founts ef tbfr 
Presidency, estimated the growth in the poorest of the poor fataSte 
of Cuddapah at one-fifth ton per acre per annum i the Neilgm 
casuarina plantations yield from 40 to fiO tons at tan years of age, 
or, say, four tons per acre per annum g the luxuriant growth of tire 
Western Ghats must average quite one ton, and tig* great value of 
sandal wood places it in a class by itaelf, while bamboo* with their 
rapid reproduction raise the average yield of many otherwise poor 
forests ; but, on the other hand, petty thefts, organised thefts and 
fires sad^y diminish the annual growth which Government can. 
hope to sell or to store up for the improvement of its forest 
estate. This is concerned with the quest** of batter protection, 
which will be dealt with later. 


4 very rough division of the State fov^ta, gives eae-third 
unproductive, one-third productive and ©do* third rmttisnUvfi 
the actual unproductive area is probably less theft onwdbiid, w 
generalising it is safer to under- than ta oaerwtinmta /the 
sources of income. The productive area is principally deciduous 
fataub yielding fuel aad small timber, and the remunerative area 
ttratata destatfipa. plantations, .sandal wood areas ami high, 
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Under unproductive forests tire included all the poorest forests, 
in which the anuual growth is estimated at less than one-fourth 
ton per acre per annum ; such areas are mostly very badly Blocked 
and are burnt over annually ; to improve them and convert them 
into productive forests would necessitate a long period of rigorous 
closure and fire-protection* aided in many instances by artificial 
reproduction. But absolute closure is impossible oti account of 
the demand for pasturage for the cattle of neighbouring villages ; 
this with the sale of thatching grass and possibly a small income 
from the sale of fuel is the only revenue which can be expected 
until these areas are re-afforested, and the average annual 
revenue may be put down at six pies per acre or Ks. 1,33,1)00 
altogether. 

In the productive forests the annual growth is not less than 
one-fourth ton per acre j»er annum, and taking this minimum 
as an average in order to err on the safe side, and further assuming 
that the gross value of the wood does not exceed Ks. 2 per ton 
(a very moderate estimate), the annual yield would amount to 
eight annas per acre or Us. 21,33,000, to which must be added 
grazing at 6 pies per acre or Ks 1,38,000, and minor produce at. 
Bay, 1 pie per acre or Ks. 22,000 ; in all Ks. 22,88,000. 

In the remunerative forests the produce varies considerably ; 
teak and rosewood are worth up to Ks. 160 per ton (gross), sandal 
wood realises as much as Hs. 450 to Ks. 500 per ton ; the value 
of casuarina is much lower, but the yield per acre is considerable, 
and in none of the forests of this class would the gross annual 
yield be less than Rs. 5 per acre if all the timber could be brought 
to market; at present this is impossible owing to want of roads, 
timber slides, tramwuys, etc , bnt as this estimate is based on the 
Assumption that in due course all such necessaries will exist, 
Rs. 5 per acre is taken as the avenge yield ; this gives the rather 
astonishing figure of Rs. 2,13,33 000. This large figure only 
means after all that in a fully stocked timber forest, worked on a 
revolution of 120 years, each acre should, on attaining maturity, 
contain timber worth ( gross; Rs. 600; a low estimate of the crop 
On such an area would be 30 trees of 2 feet diameter and 40 feet 
bole, which would yield over 3.000 feet of timber; the above 
estimate therefore works out to Rs. 0-3-2 per cubic feet, which it 
must be admitted is very low, especially as it represents the gross 
value of the wood at the nearest market. 

Add now Rs. 1,33,000 for grazing, for although these forests 
are richer than the preceding classes they are not more suitable 
for grazing, and Rs. 1,33,000 for minor produce* as it is in these 
forests that the more valuable minor products are found, and 
the total gross revenue for the remunerative forests amounts to 
Rs. 2,16,00,000. 

The total forest revenue for the Presidency from State forests 
only would then Amount to two hundred and forty lakht In round. 
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figures, or Almost ten times the present revenue, and if the 
existing ratio between revenue And expenditure were maintained! 
the net revenue would amount to no less than eighty lakhs. 

Although the revenue producing power of forests is the 
lowest imaginable point of view from which a Forest Officer should 
regrrd them, it is permissible to descend to this level on behalf 
of the forests themBelves, and as they can only he made to 
yield their full revenue if efficiently protected, it may be well 
to sliow what, under such circumstances, might be expected from 
them ♦ 

In a subsequent article the question of the establishment 
necessary for Ihe efficient protection, management and regenera- 
tion of the State forests will be dealt with. 

TdEHOFSfU. 


Fortatry la America* 

By H. J. 

(Continued from page 401.) 

Chapter VII — Sylvicultpkk. 

The whole forestry business turns upon sylviculture, and the chief 
obligation of the forester is to replace the crop he has harvested 
by as good, if not a better, crop of timber than he found. 

Generally restricted to the poorer soils and oonditions, he is 
forced to the most conservative management of the natnral 
resources, because so long-maturing a crop cannot repay much 
expenditure. 

The simplest method of harvesting a crop is to clear the 
ground by a clean felling, and then to plant or sow the new crop. 
In some oases ihe regeneration may be effected naturally by weds 
falling from the trees of the old crop, and the forester will then 
merely direct operations so as to favour the reproduction of* 
the more desired kinds. When left to nature, the exposure 
of the soil, the danger of fires, and the probability that the least 
desirable species will predominate in the new crop are serious 
drawbacks. 

This method is best suited to pure crops of Rght-demandli^ 
sjpeciea. The workiiig is concentrated on a sinwl area, and the 
transport of 'timber and produce is cheap. It is of court© not 
suited to forests of protection or of ornament. 

Neat comes the selection mfthod, the crudest and least 
intonate* method* to which all ages and sixes are mixed together 
over the whole am, coming nearest Jo the conditions of nature. 
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This system it the beet for protective imu, and suits mixed 
forfeit of shade- bra ring species; its chief recommendation it the 
continuous toil cover, oat there it great lost of production. In 
Germany, lest than 10 per cent, of the forests are worked by the 
selection method and over 80 per cent, by the method of clear 
fellings. 

To improve the conditions of regeneration, the gronp method 
has been devised, in which the mature trees are felled in groups* 
instead of single trees here and there all over the forest, and 
these groups are gradually extended. 

An older method, somewhat similar to the last, is the strip 
method, in which the openings are made in narrow strips running 
through the forest, at right angles to the prevailing winds, and 
the strips are successively cleared towards the windward side. ■ 

This method suits species with light-winged seeds, whose 
young growth does not require much shelter. 

For heavy-seeded kinds, the more complicated method of 
regeneration tinder shelter wood is rendered necessary. Prepara- 
tory thinnings are made a short time before the seed year is 
expected, and then the old crop is gradually removed by succes- 
sive fellings as the young growth develops. 

Beside these methods of reproduction by seed, there is 
another mode, namely, that of the coppice system, in which the 
new crop originates in shoots from the stools of the old orop. 
This simple method of reproduction is not applicable to conifers. 

Unless there is at the same time a certain amount of reproduc- 
tion by seed, the forest will deteriorate koth in composition and 
condition and will only yield small timber. 

This objection is avoided by retaining standards in the 
ooppice, which are reproduced by seed, and shelter the underwood. 
The standards, however, are branchy, and a ill not yield first-dais 
timber; also they injure the coppice growth by their shade. 

Large-died timber of the best quality can thus only be 
obtained from forests regenerated by seed, and allowed to grow to 
faH maturity in a dense orop. To produce long dean straight 
cylindrical tranks, the young crop most be kept oloee, or even 
crowded, until the maximum mte of height growth has been 
obtained. When 20 or 80 rears old, a thorough thinning must ha 
made to secure quantitive development, and these thinnings must 
be repeated periodically to increase the production by giving more 
light as the crowns close up, and to realise such treks as arts' 
idling behind. 

By jndieSons thinnings, the rates at which the remaining 
crop develops may be more than doubled, and finally a much 
larger total product per were Is secured, e s pecial ly Whan the 
inferior material removed in the thinnings is saleable. 
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In Germany the thinning* yield 25 per cent, or mote of the 
£ nal total yield. 

The preservation of the soil moisture* end the soil cover free 
of weeds and grass, is always an important consideration In these 
operations. 

The entire sylvicultural requirements of the crop resolve 
themselves thus into one, namely, the proper management of 
light conditions, secured by the judicious use of the are. 

The forester has discovered that mixed crops although 
requiring more skill in their management, and including species 
of inferior utility, give not only better results in quality npd 
quantity, but also gi\e better protection of soil conditioner, and 
especially safety against many dangers, such as insects* fronts* 
storms, etc. 

♦ A dense crop of mixed species in vigorous development, 
with no dead or dying tree*!, or debris lying about, is very safe 
as a rule from insect attacks. Protection from wind is best 
secured by keeping the crop well thinned, and in locating the 
coupes so that they proceed in the direction opposite to that of 
the prevailing winds. 

The greatest danger to forest properties however is fire. In 
most cases it is confined to the forest floor, merely scorching 
the older trees; yet sometimes the fire 'may run up the trees 
and propagate itself from top to top, often for long distances. 

Young crops are readily killed, especially in coniferous 
forests, with their dry resinous foliage and wood, and dry soil. 
Up till the pole stage, the damage usually consists in the total 
loss of the crop, and what is even more important, the loss of the 
soil cover and litter, the forest’s manure. 

In parts of the forest which have been heavily worked, and 
where the amount of debris, branches, and other waste is great, tfie 
fire risk is very serious, *nd continues for many yean, especially 
in coniferous woodB. 

Forestry is in fact throughout the United States’ only 
possible in places where the wdiole yield, including the inferior 
material and fuel, are utilizable : otherwise the risks •from to 
are too mat, or else the cost of clearing the groilnd far tbeyodnjg 
orop will be too large* 

That the fire danger may by proper measures be effectively 
reduced to a minimum, is shown by the .statistics of Gerlnitfiii 
forest administration. In Prussia and Bavaria,. the > average arei 
burnt within the last 25 yearararely exceeded *005 per centrf gne 
in India* under much more difficult circumstances, not more then 
about # per cent, of the protected areas has experienced damage, 
tone .simple preventive measures, apart from police regulations* 
«ay be mentioned here. 
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Woods of deciduous species, being less liable to dinger, 
indicate the advisability of the maintenance of mixed crops : the 
jfaot that old timber is safer than young, aod that, on large wind- 
swept areas the heat and rapidity of the fire is increased, leads to 
distributing the coupes and keeping thereby the younger partB 
of the crop in small areas surrounded by older timber. The 
removal of the dead and dying tree* in thinnings, and the 
disposal of the refute of slabs, tops, brunches, and chips from 
conversions in the forest are obvious means of reducing the 
danger. 


Chapticu VIH.— Forest Economy. 

In forestry, as in other technical industries, the technical 
art, that is, sylviculture, is distinct from the business conduct, 
that is, forest economy. 

Beside the technical care in managing the productive forUbs 
of nature to 'Secure the highest grots yield, there must also he 
exercised! a business management to secure the most favourable 
relations of ineoine and expenditure, that is, the highest net 
yield ; and lastly a systematic order in working to produce this 
revenue is necessary. 

'In .some Government forests, the money profits may be of 
comparatively little or no importance, compared uith other 
benefits derived from the forests, but even in snch cases it is still 
desirable to organize the working systematically so as to bring 
into relation results and efforts, that is, to count the cost. 

The time element iB the one peculiarity which distinguishes 
forestry from every other business. The forester cannot, like 
the agriculturist, harvest annually the current increment, and 
the forest crop is only mature and useful when the accretions of 
many years (from 20 to 200) have been accumulated. Therefore, 
in forestry, wben practised as an independent industry, as in any 
large business establishment, it is desirable to organise and manage 
the business 89 ns to secure continuously and systematically a 
regular annual income nearly equal or increasing year by year. 

The* forester’s business is thus based upon the conception of 
the ** sustained yield ”, and it is by means of forest regulation, or 
working-plans, that the realization for ever of an equal annnal 
revenue derived from the annual production of wood crops in the 
most profitable form is secured. 

The standard of conduct and condition which the forester 
aims at attaining — tries at any #ate to approach, so for as is 
practicable— is the norma/ forest, which is an ideal forest in such 
epndition that it it possible to harvest annually for ever the betfj 
attainable product or to secure continuously the largest mmM® 
revenue. • « l 1 
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In thi* normal foi est, there must be at Omny equal eropt v 
varying in age by years, as there, are years in tlie exploitable 
age ; that is, normal age-Hnsses must be present, so that an 
annually equal normal yield may be harvested, while the, 
reproduction is looked after and the best possible production, the 
nonnal annual increment, is secured by sylviculture. 

Under these conditions, the normal stock would be present^ 
permitting the desired annual sustained yield management. 

We have seen that this normal stock, varying of GOUtse In 
amount according to species, site, sylvicultural system, andespe* 
eially length of revolution, is found by summing the arithmetical 
progression represented by the nc cumulated increments of the age* 
classes, and is equal to half the accretion taking place throughout 
the revolution over the whole area, the other half furnishing 
the yield during this same lapse of years. 

It is not necessary of course that the age-classes, the 
crops of different ages, should occupy so many sejiarate areas ; 
tliev may be all mixed up as in the Belection-worked forest ; in 
such a case, the normal condition is attained when there are 
enough trees in gradation from the older to the yonnger, allowing 
for losses for the younger agt-class, to replace in amount the 
older as it is remo\ ed or grou s out of its class. 

In real life the actual forest will always for one reason or 
another be abnormal. 

The normal increment may be deficient, because the area is 
not fully stocked, or the timber is past its ‘prime; the age-classes' 
too are never present in exactly the proper gradation and 
amount; some will be prohn’ lv entirely absent, and others may 
be in excess, so that even if the noimul stock of wood be on hand 
in amount, it may be abnormal in distribution. 

The normal inclement or annual production can only^ be 
established by sylvicultural methods, and the other two conditions 
(amount and distribution of the age-classes) are* obtained by 
regulating the yield in area and amount, so that gradually the 
nge-classe* and the normal stock are established. Various methods 
are employed to determine the actual yield, which will gradually 
lead to the ultimate normal possibility. 

The simplest way would be to divide the forest into as many 
equal areas as there are years in the revolution, and to out one 
each year. But this burdens the present generation with thO 
entire cost of securing the nonnal state, and probably entails a 
very fluctuating yield, together with a financial loss, resulting 
from the fact that over-mature and immature crops wiU bq 
felled. 

To obviate these disadvantages, the “allotment method n was 
invented, in jwhieh the yield is only fixed for* short rotation 
of ten years, and .both the areas and the volumes of the present 
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fellings are modified according to the existing state of the crops 
in different parts of the forest. 

The most logical, though often not the most practicable, way 
of fixing the yield is by adding or deducting from the normal 
annual increment the difference between the normal stock and the 
actual stock, divided by the number of years in a conveniently 
chosen period of equalization. 

In every case, the owner's interest must he the guiding 
principle in the management of any property, and it must be 
remembered that financially forestry means the foregoing of 
present revenue, or the incurring of present expenditure, for the 
sake of future revenue ; it involves gauging present And future 
advantages, and the time element is the prominent feature of its 
finance calculations. 

In making a working-plan, the fir>t thing required ib a 
topographical forest survey, followed by a quantitative survey, 
by which, in addition to a stock-taking, the local rates of growth 
and the average age of maturity will be asmtained. If normal 
yield tables exist, the annual yield cau be at once determined 
by comparing the uctual local conditions of giowth, and the state 
of the crops, as described at length in the valuation survey, with 
these tables, which are the result of measurements of the most 
perfect normally stocked crops of various sjiecies, and give the 
average contents of such crops in ten-year periods under normal 
conditions per unit of area. 

The next most important question to he solved is the nge 9 
or sizes, to which it is desirable to let the trees grow before 
felling them. 

There is no natural maturity of a foiest crop as we know it in 
agricultural crops ; wood does not lipen naturally, nor do trees 
even die at a given period, but gradually decay. The proper 
felling age must therefore be generally determined by economic 
considerations. 

Although the forester bases his calculations partly at least 
on the size of his crop, a simple girth or diameter limit, below 
Which every tree is to be considered immature, would be unsound, 
because, without attention to systematic reproduction and cultural 
operations to favour the more valuable species, and to keep under 
the least desired kinds, the diameter restriction is of little 
value. 

The determination of the exploitable size or age is largely 
a matter of financial calculation, influenced by sylvicultural 
and technical considerations. 

For instance, the age up to which trees coppice or the 
periodicity of seed-years may have to betaken into account, as well 
as (he technical value of the product And the market requirements 
for special materials, such as railway sleepers, etc. 
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From the standpoint of political economy, it was first 
supposed that the largest volume of produce per acre per annum 
(“absolute exploitability ” ) should be the aim of forest manage- 
ment; but it can he shown that this age occurs quite early in the 
life of the tree before it haB attained a useful size. 

Since the current increment of a crop gradually increases in 
rate from its early stages up to a given age and then again sinks, 
there must be a time when the average accretion, the mean annual 
increment, attains its maximum If, for instance, a fully-stocked 
acre of spruce contains at 120 years 10,200 cubic feet of wood, its 
average annualvproduction is ^ —85 cubic feet, and if a crop 
aged 80 years contained 6,880 cubic feet, its average annual produc- 
tion was ‘‘JJ 0 =86 cubic feet ; hence from the standpoint of volume 
production a rotation of 80 years would be preferable. 

It is, however, evident that value production is generally 
more important than volume pioduction, so that if in the above 
instance the price averaged foi 80-year old wood of all sizes was 
3 cents per cubic foot, and 4 cents for the 120-y^ar old wood, then 
the average value increment would be in the first case $2 58, and 
in the latter $3*40 per annum, so the longer rotation would be the 
more favourable. 

But even the exploitahihty of the maximum value production 
will not satisfy any private investor, since it leaves out of 
consideration the expenditure necessary to secure this result. 

The annual expenses should at least be deducted, and as 
these vary with the length of the rotation, that age should be 
found at which the surplus of the annual revenue over the 
annual expenditure is greatest, the rotation of the highest forest 
income. Finally, even this last age of ezploitability will not be 
financially sound, since it takes no account of the capital 
invested, nor of the interest accumulating with the time. 

The true financial exploitability corresponds, therefore, to 
the rotation which brings in the highest rate of interest on all 
the capital invested in soil and stock of wood,— that is, the rotation 
of the highest soil rent. 

We have thus to calculate whether the saving made by 
lengthening a rotation will be profitable or not, and here we have 
to do with forest finance, a branch of forest economy which 
concerns itself not only with finding the present value of a single 
crop, and with the future value to which it is growing, but alBO 
with its value as a part of a regulated forest management, in 
which it is for all time to come an inherent necessary member as 
a producer of values. 

The time element, the foremost peculiarity of forest economy, 
here comes most prominently to expression. 

The inability of withdrawing annually the interest on the 
invested capital makes compound interest calculations necessary, 
and as this compounding has to go on for a long number of years, 
and the investment is— perhaps with the exception of the danger 
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from fire, — feafr, easily managed, and inquiring little labour, the 
rate of interest at which the compounding is to be calculated i« 
necessarily low, and should not exceed S or at most per cent. 

Hie eoil expectancy value ia calculated from the present 
capital value of the intermittent revenues yielded by the final 
felling, and the intermediary fellings or thinnings, minus any 
Original outlay ■ for planting, etc., also calculated up to the end of 
the rotation; and from this present capital value so calculated, 
the capital required to furnish yearly for ever the annual charge* 
for administration is deducted. 

This calculation is, however, often difficult to make practi- 
cally, owing to the uncertainty of the values to be given to the 
various items and of the future rate of interest, so that in practice 
the simpler forest rent calculation is often more satisfactory. 

In selection- worked forests, instead of calculating the yield 
for the whole revolution, it is sufficient to haRe the calculation 
only on the existing number of mature -trees, and the time required 
for the present stock of second class trees to grow up to the 
exploitable size. This method is not u-ed by the American 
Bareau of Forestry, which, instead, ascertains and compares merely 
wriume production by constructing a yield table. This method 
is, however, used by the Indian Forest Department, as paving 
the way for better methods, but caution is necessary in its, 
application, as it is based upon the assumption, probably not often 
correct, that reproduction will take place, and that the }ounger- 
age-classes exist in sufficient amount to take the place of the older. 

A closer approach to true financial calculation could be made 
by basing the exploitable size on the highest net value per unit 
of volume in connection with the time it takes to replace it. 
It is evident that the value of the unit volume increases with the 
siae of the log, yet in a decreasing ratio, so that if the time 
required to produce the cubic foot is put in relation, the most 
profitable exploitable size can be found. 

A further t improvement, securing a more sustained yield, 
requires that the number of dominant treeB of the different size 
classes be. ascertained, and compared with the number which 
should exist in the normal fully-stocked forest, and then the 
required number left of each class, or the excess removed, to bring 
the number to the standard. 

The approach to the normal condition can, in any case, only 
be gradual^ and may be secured in a longer or shorter time, 
depending on the owner’s interest ; in other words, the regulation 
of ihe working, primarily based on mathematical measurements of 
increment, yield, and values of produce, must in praotioe be 
modified by judgment, to allow for changing conditions. 

Sylviculture, the replacement of the crop, is always the 
more important obligation, assuring continuity of yield, which 
can often be practised without any elaborate organisation of the 
ideal business conduct 
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Tmgtm Dsstrotto to Dsoda*. 

By B. 0. Coventry, F.C.H. 

On lot May 190) at Konain, Jaunsar, U. P., I found a 
deodar tree blown down by the wind whose roots were absolutely 
rotten, with the esoeption of one side root which still appeared 
sound. The crown was still gieen and fresh, so the tree had 
only quite recently been blown down, and appeared perfectly 
healthy, being well develojwd and with a vigorous leading shoot. 
The tree measured 55$ feet in length and Sty feet in girth. 
It was on the^edge of a group of poles and had ampin light. 
The roots were absolutely rotten throughout, with the .pne 
exception, the rotten wood being of a red-brown <oolour. * 'The 
r or t* nnet»fi did not extend to the wood above ground as far as 
could he seen, although on one Hide of the stem underneath the 
baik to a height of six inches above ground the mycelium 
of a fungUB was found which had destroyed the oambium tissues 
at this part. Just below ground underneath the bark the 

mycelium was thiok 
and felt-like ; else* 
where it was gener- 
ally thin, like paper, 
or ramifying as 
threads under the 
baik, while myce- 
lium was also pre- 
sent between the 
different layers ef 
bark. In some parte 
the mycelium was of 
a purplish colour. A 
fair amount of resin 
had exuded from the 
stem where the cam- 
bium had been des- 
troyed, but was only 
visible on removing 
the hark. There 
were no visible 
signs above gtoond 
of anything wrong 
Fio. 1.— Sporophores of a fungus on deodar : s, Bark Nl|h the tree, end 
removed showing the whitemyeeHma; bag the tree not 
A, Bark partially scraped Off showing blown Amr. 

* white mycelium under hark flakes ; a, .*8"' 

sporophore (dotted* line, re p res ents eifeiing JOIflsn 
ground surface), roots, Be Damage 

would have “ been 

wmpeeted, and yet, if the tree had not beta' blown down it 
<Md not have lived more than one or two’ years longer at 
meat, The tile had been growing in contact with an.eW 



452 


FUNGUS DB9TIIU01IVJB TO DIODAR. 


deodar stomp of considerable age, which was rotten below 
ground, and it appealed as if the fungus had extended from 
this old stump to the living tree. I could not detect an? signs 
of a spirophore, hut thought that perhaps the thick felt-like 
portion of mycelium might be the earl} stages of one Not 
far from this spot, about twenty yards off, there was a group 
of about six deodar poles dead, three of which were standing; 
the others had been cut and removed for fuel, onlv their stumps 
remaining The roots of these trees were rotten. 1 noticed 
white liyphal threads, white mycelium in the haik and white 
m}celium underneatn bark One of the trees measured dft Bin. 
in girth '1 here was no apparent explanation for the death of 
the trees unless it could be attributed to a fungus Ihey had 
plenty of light and the locality was in evei} way suitable ns 
far as could be seen 

On 17th May at Koti fvannsar another group of four or five 
dead deodar poles was seen, and at the bases of two of these 
eporophores were found The accompanung photographs show 
these spotophores On the iHrgei tree the h|»orophore was a thick 
brown incrustation with white hymeneal layer at the base of 
the tree close to the ground Underneath the hark theie is a 
sheet of thin white mycelium, like tissue-papes, clearly seen in 
fig. 1 at a. Ihe girth of this tree was 20 inches. 



Fia 2 — Spotophores of a fungus upon deodar 
Bh owing bracket-llke structures above 
ground 


these trees were rotten. 


On the smaller 
tree there was a thick 
rusty brown incrus- 
tation on the main 
root just below 
ground, over part 
of the surface of 
which pores fappar-* 
ently hymeneal lay- 
er) were present 
Extending above 
ground, the vasty 
brown incrustation 
merged into a num- 
ber of small bracket - 
like structures with 
white under surface 
and a rusty biown 
margin ; the upper 
surface of the small 
bracket portions be- 
ing lighter brown in 
colour and marked 
with ooneentrio ring* 
like sones of growth. 
The roots oF both 
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Although It is impossible to say for certain whether the 
fungus whose sporophores were found on the dead deodar poles was 
the cause of their death, yet from the fact that there appeared 
to be no other apparent causs, and that only shortly before a 
healthy living tree had been discovered with its roots attacked 
and destroyed by a fungus, there seem to be strong grounds for 
considering that these young poles were killed by the fungns. 
The fungus seems to be one which spreads from tree to tree attack- 
ing the roots, as in two cases groups of dead poles lmve been 
found. As far as the gieen tree is concerned, there is no doubt 
whatever that the tree was attacks when in a healthy condition, 
and would undoubtedly very soon have succumbed under the 
attack of the fungus had it not be»n blown down Whether the 
sporophores found on the dead poles belong to the same species 
which attacked the green tree cannot yet be stated. 

I am sending this note in hopes that other Forest Officers in 
deodar tracts will keep a look-out and see if they can throw 
further light on the subject. Specimens are being sent to Dr. 
Butler, Or\pt>gamist Botanist to the Government of India, and it 
is to be hoped that he will be able to give further information.* 


IT.— CORRESPONDENCE 


Botany and the Forost Oftoar. 

By Sin W. T. Thlselton-Dybr, K.C.M.G., F.R.S. 

In a sympathetic notice in the Indian Forerier of the late 
distinguished Inspector-General of Forests in India, Mr. H. C. Hill, 
Sir Dietrich Brandis stigmatises as “ absurd ” “ the idea which, 
until a short time ago, was current in England, and which 
to this day is held by many English botanists, that a good 
botanist must necessarily he a good forester." I quite agree that 
the idea is absurd, but as I am probably better acquainted with 
the English botanical world than Sir Dietrich Brandis I doubt 
very much whether the idea was ever current in this country or 
is held at the moment by many English botanists. For my part 
I entirely dissociate myself fiom it, as I know many accomplished 
botanists who would probably make very indifferent Forest Officers. 

I am more able to agree with Sir Dietrich Brandis when he 
says 41 A forester, more than aloftoet anybody else, ntfwt use 
his eyes and must he able on the spot to draw conclusions from 


* A report by Dr. Butler on this subject will shortly appear in the 
Appendix series of this Magasine.— 1 How. Ed. 
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what he has observed." But the power of observation is by no 
means possessed by everyone. A further requisite, in which I 
think Sir Dietrich Brandis also agrees, is sympathy with and 
pleasure in Forest nature for its own sake. It appears to me that 
Neither point is kept in view in the present mode of recruiting 
the Indian Forest Service. 

Sir Dietrich Brandis lays great stress on sport, and unless it 
becomes too absorbing a pursuit it undoubtedly fulfils the condi- 
tions I have stated. It would, however, he as undesirable to 
insist that every Forest Officer should he a s}>ortsraan as that he 
should be a botanist. 

But 1 entertain a very strong opinion that a Forest Officer will 
never rise to the highest level of efficiency in his work unless he 
lias a scientific grasp of the principles which underlie it. He 
should be able to identify the trees which compose the forest- 
vegetation under his charge, and for this purpose he should have 
such an elementaiy acquaintance with botany as will enable him 
to use intelligently the book which Sir Dietrich Brandis has been 
for several years occupied at Kew in preparing for the purpose. 
He should further have some knowledge of the natme and condi- 
tions of vegetable life : he should grasp the ideA that a tree is a 
living organism whose growth and development are subject to 
adverse or favourable conditions. He should further have some 
idea of the enemies and diseases by which trees are liable to he 
attacked and of how these attncks can be met. All this a man of 
ordinary intelligence can acquire if he possesses a real taste for 
nAtnre without rising to the level of the professional botunist, 
which it would be absurd to demand of him. 

There is the same fallacy underlying the view that mere 
administrative efficiency is sufficient for a good Forest Officer as 
in thinking that mere mechanical drill without resouice or 
initiative will make a good soldier. 

As I have felt it may duty to urge these views officially I 
should be glad to state them more publicly. 

1 should like to take the oppoitunity of expressing my regret 
at the untimely death of Mr. H. C. Hill, the late Inspector- 
General. Largely as the result of my personal persuasion he 
accepted a mission in 1900 to initiate a scientific forest adminis- 
tration in the Straits Settlements. His reports were of the 
highest valae and will be a permanent basis for the future forest 
policy of that part of the Empire. 

Ktw, Avgubt 25th, 1903. 
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Shrink*?! la Timber dariaf Flotation. 

I. 


With reference to Mr. Tullocli’- note in the Indian Forester for 
August regarding the shiinkage in timber during flotation, the 
following explanation, which ^ ill appear in the Punjab Annual 
Koiet>t Report for the year 1902-03, will, I trust, make matters clear. 
Theie is an undoubted loss in volume in logs between the 
launching point and their receipt in sale depots of about 
1G per cent. How much of this is due to shrinkage of the 
timbei and how much to weal and tear in the water it is not at 
present possible to say. Systematic measurements are now taken 
anuually and reliable information should soon be forthcoming. 

The measurements of logs at the launching points and of the 
same logs when received at the sale depots were continued, and 
there are now live years’ figures to help us in estimating the amount 
of loss incurred by a log in its transit from the forests to the 
sale depots. These observations have been taken on the Jhelum, 
Ravi, Chenab and Sutlej ri\er«», and show that a loss of at least 
1 G per cent, undoubtedly occurs. The logs, it is to be remembered, 
often take two or three, or sometimes many years to reach the 
depots, during which time they arc frequently stranded and exposed 
to the sun. They have Also to pass through many rough places, 
and the loss is probably as much due to wear and tear in the 
water as it is to actual shrinkage of the timber. Further obser- 
vations are required to set this point at rest. 

A statement was made in para 41 of Inst year’s report that 
enquiries made in Bashahr tended to show that “for every 100 
cubic feet cut in the forest and exported in the log, not more than 
72 cubic feet are received in depots, some 19 per cent, of the loss 
being attributed to shrinkage. Whilst for every 100 cubic feet 
cut and exported in scantling it is calculated that 46*5 cubic feet 
reach the sale depots.” 

This statement has attracted considerable attention, and not 
being as clearly expressed as it should have been requires fuither 
explanation. Hy measurements made during the last five years 
it has been found that for every 100 cubic feet of log measured 
where it has been felled in the forest, 91 cubic feet reach the 
launching point, 9 cubic feet being lost on the way from the 
forest to the river. This is chiefly due to the loss of the bark, 
which get# knocked off ’in transit. Of the 91 cubic feet launched 
in the log, there will be a loss of about 16 per cent, or I4 a 6 cubic 
feet on aocount of shrinkage and general wear and tear in the 
water ; and 5 or 6 per cent, on account of breakages and thefts 
in transit. Not more therefore than 72 cubic feet in every 100 
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cubic feet cut iu the forest and brought out in the log reach the 
sale depdts. 

For every 100 cubic feet of timber cut and sawn up not more 
than 62 cubic feet of scantlings will be obtained, * there is a 
loss in conversion of 48 per cent. Of these 62 cubic feet 6 per 
cent, mny be lost in transit, so that not more than 48 cubic feet of 
scantling out of every 100 cubic feet cut in the round can he 
expected to reach the sale depots. 

No deduction is made for shrinkage in the case of scantlings 
which do not contain sapwood, as is the case with logs. These are, 
moreover, usually cut slightly larger than the standard sizes to 
allow for shrinkage, wear and tear, and the loss on this account 
is included in the loss by conversion. 

F. Be a Don Buy ant, 
Conservator of Forest*, Punjab. 

II. 

In the August number of the Forester there is a letter fiom 
Mr. .1. C. Tulloch on this subject, in which he quotes figures 
with reference to the Bashahr Division. The loss of 18 per cent, 
in the volume of the logs, which is termed shrinkage in the 
Punjab Circle Report for 1901-02, includes all breakage and 
general wear and tear between the time the logs are launched 
and the time they are received in the sale depot. But Mr. 
Tulloch is not quite right in assuming that during this time the 
timber lies in the water. The average time occupied by a log 
in transit on the Sutlej River may be safely taken to be not less 
than one year, and for most of this period the log ib either 
stranded on rocks in the upper part of the river or in the 
ehhundan in the plains section, or is lying in one or other of the 
transit depots. In all these cases the timber is seasoning, and 
surely this means shrinkage. I am not prepared to uphold thia 
term as the best that could be selected to include all the forms 
of loss to which the timber is subject; but 1 think there oan be 
no question that much of the total loss is due to true shrinkage 
in contents. 

The figures quoted show a total loss of 28 per cent, between 
the forest and depot measurements of the logs; 9 per cent 
between the forest and the launching point and the 19 per 
cent, nnder discussion. The 9 per cent* is due to the removal 
of bark and general damage in the passage of the logs down 
the slides to the river bank. These calculations were based on 
the figures for the last twenty years, and presuppose the 
opening and dosing transit balances in the river to be iden- 
tical. To generalise in this manner is, perhaps, of less vfclue 
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than to take the figures for logs carefully measured before 
launching and re-measured in the sale dep6t after identification 
by their marks. Figures obtained in this way, in the case of 
586 logs during 1902, show a total decrease of volume in transit 
of 10 8 per cent. 

The 51*5 per cent, of Ions in the case of scantlings was 
intended, obviously, to show the loss between the forest measure- 
ments of logs and the contents of the resulting scantlings received 
in the sale depot, i^oss of scantlings in transit to this extent is 
not conceivable even in the worst of rivers, and for Jpower to 
reduce timber to matchwood the upper part of tbe'BtfAq) is hprd 
to bent. In the figures Mr. Tulloch gives to iliust-to the loss 
of scantlings in Jaunsar, he does not state haw hu treats broken 
scantlings or balances known to be in transit sfttfee commence- 
ment and close of the 1 3-year period he refold to — points which 
are of considerable importance. In Hashahr on the Sutlej the 
figures for the eleven yea in ending 1902-03 are as follows: — 



No. 

c. ft. 

Launched 

... 274,4; 5 

905,591 

Received whole 

... 234,555 

720,452 

Ditto fragments 

... 29,744 

43,402 

In transit on 30-6-03 

11,364 

31,163 


Very few scantlings were launched in’ the year immediately 
preceding 1 892-93, and so the transit balance at the commence- 
ment of the period is assumed to be lift. The figures show that 
if each payment is taken at one half of a whole scantling, the Joss 
ib 5 per oent. in number and 12 2 per cent, in contents. The 
figures for the year 1902-03 with known transit balances are 2 3 
per cent, in number and 10 2 percent, in contents. 

0. 8. Hast, 

Deputy Conservator of Forests, 
Bnehahr Division. 
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▲ UTete from the Myodwla Teek PUatetleu. 



I am sending you a photograph of a view taken in the 1868 
teak plantations of Myodwin, Tbaryawaddy Division, and also one 
of some ruins which are, I believe, the remnants of the bungalow 
occupied by Forest Officers and $Jr Dietrich Brandis in the early 
seventies. 

1 have always understood that Myodwin was at that time the 
headquaiters of the Forest Department m Burma, but 20 years 
ago 1 could only find a few hpuseposts left, Myodwin is now a 
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A NOTE FROM THE MYODWIN TEAK PLANTATIONS 

.mall v^hge wme Mren ttile. from th« railway and fmrly acre..,- 
ble, but in the old days I understand it took about three weeks to 
procure stores from Rangoon by curt 



It would interest many besides myself if Sir Dietrich would, 
through >our journal, gi\e a short description of the Myodwin of 
his dnj, and explain why this apparently inaccessible jungle village 
was Relected as a site foi a headquarters station This has always 
puzzled us JM}od«m may he translated the “city nell * 01 the 
' well of the cit),” but theie are no remnants of any “ city ’ to be 
found now 

To my mind there is something very pathetic about these two 
vieas On the one hand, the rums of a home which onoe echoed 
to the gay laughter of man} of our predecessors, some of whom 
aie gone and forgotten , on the other hand, those grand young teak 
trees in all the ugour of their \outh putting forth an annually 
increasing wealth of foliage an 1 i«»l ing only to be let alone to fulfil 
the destiny for which the} were brought into existence by the 
founer inhabitants of thut hou^e in the comer of which but the 
ruins now remain. 

H S 
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Sk« Am a Xa&ail « Iho Vowm of Foroot Ofloon to 


Mould yon kindly oblige mo with an opinion am to the 
meaning of the last clause in the paragraph quoted below. 

It seems to me that officers drawing Rs. 100 or more are 
empowered under section 62 of the Regulation to compound. 
I believe certain officers of this rank in the Central Provinces 
do com|iound. 

I contend that the clause has been so worded for the purpose 
6f permitting such officers to do so. Vide section 62 (.1) of the 
Regulation. 

There is however a difference of opinion on this point, and 
an interpretation ex cathedra is solicited. 

Tbk Assam Fomrst Manual. 

Page 42, Rule 11. The Chief Forest Officer of the Province, 
all Deputy Conservators, Assistant Conservators, Extra Deputy 
Conservators and Extra-Assistant Conservators u hen in charge of 
Divisions or Forest Districts, and all Deputy Commissioners and 
SubdivvBional Officers shall exercise powers under sections 34, 36, 
43, 44, a 46, 47, 57, and 76 and also the powers referred to in 
clause (1) of section 68 of the Assam Forest Regulation. If the 
officer draws a monthly salary of Rs. 100 or more, he shall also 
exercise powers under section 02 of the Regulation. K O. 

[We have read the sections in the Assam Forest Msnnal referred to and 
have submitted JL O ’s question to several experts in the matter. The con- 
sensus of opinion is that the wording of the clause in question could with 
advantage be improved. There can be Tittle doubt that the intention and 
spirit of the rale is that all Officers-in-Charge of Divisions shall have the power 
to compound offences, provided their monthly salary is Rs. 100 or more. It 
has probably occurred at times that the Province has been short-handed 
In Officers, with the result that a Forest Ranger has held charge of a 
Division. Hence the necessity for the rule. R. O.’s contention that all 
Officers drawing Rs. 100 and above can compound offences cannot bold 
water. If this were so every newly joined Assistant Conservator would have 
power to compound, in other words be would be empowered by Government to 
carry out acta which it would be out of hia power to do lustly, aince until be 
had learnt the language he would be totally in the handa of aubordinitea, who 
throngh Mm would use this power to their own ends. We understand 
tliat an the Central Piovincea certain Officers not in charge of divisions hut 
drawing pay of not less than Re. 100 per mensem are by special notification 
giving their names, granted power to compound, subject to the confirmafton 
u each case of the Divisional Officer.— Hon. fin.] 


Oorditi Rlfifi ia thi Indian Fomta. 

Having during the course of carrying out my professional 
duties considerable opportunities for ski kat % 1 should deetsit 
a favour if Forest Officers would obligingly give me, through no 
f medium of the pages of the Indian forester . their oi>iui<ps, 
fttaed oft ttftubl pratthrt to ptiWfa, *bf teM 
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gotta. 16 • 450 aonfite rifle bee wf enough to Hep a charging 
bison ? Shootings loot in thick bawbpo Jungle one often has 
little opportunity of choosing vital spots to aim at. It is usually, 
a snapshot As this snapshot may only he obtained at the 
end of « long tiring day’s tracking, one naturally wishes to be 
armed with a weapon which will “stop ” the animal if hit, whilst 
ftt the same time, as the rifle has to be carried by oneself for 
many miles, its weight becomes a question of maximum importance. 
I should be glad of advice from sporting Forest Officers on this 
matter. 

Bpa Game. 


Ill*— OFFICI A. I* PAPERS AND INTELLIGENCE. 


Mr. H. D D. Trench, 

It is with great regret that we have received news 
of the death of Mr. H. D. French on the 2nd Septem- 
ber from enteric fever at Lucknow, where he had 
recently been transferred to officiate as Conservator in 
charge of the Oudh Circle 

Mr. French, after leaving Marlbonoogh, passed- the 
competitive examination for the Forest Department in 
December 1 882, proceeding to Nancy shortly Afterwards 
in company with Messrs. Gradon, Meroer and Somers- 
Smith. 

Hi9 winning manner and open-handedness soon 
Tendered him most popular, not only among his English 
comrades, but also with the teaching staff and his 
French fellow students. 

He was a good rider, a keen tennis-player and 
bicyclist, and thoroughly enjoyed the opj»ortuxiities for 
ouLdoor life And recreation which the Naaoy training 
afforded. 

Coming out to India towards the beginning of 1886, 
he was posted to Bengal, where he held charge of 
various Divisions, remaining iu the Province till May 
last, when he took over charge of the Oudh Circle from 
Mr, MoKee, who proceeded on leave. 

By his death the Government of India lose a valuable 
officer, while members of the Service, as also all 
who knew him, have to deplore the loss of a cheery 
companion and trusted friend, whose place it will not be 
easy to fill. 

We beg to offer our profound and respectful sym- 
pathy to his widow and family. 




In their review of the previous yew's report, the Government 
of India had occasion to remark on the large number of forest 
offences that had been reported and on their continuous 
increase during recent years. There has been a further increase 
in the past year, and the administration of the penal provisions 
of the Forest law calls for serious consideration. It is possible 
that were greater attention given to the leoraitment of the 
protective staff, which is described as being inferior both in 
number and character, fever opportunities would be afforded for 
the commission of offences. 

It is noted with satisfaction that while 332 square miles 
♦ere added to the area under special protection from fire, 
the area burnt was only 66 square miles in excess of that of last 
year; and there is no reason why a still greater measure of 
Success should not be attained in future. In the Central Circle, 
for instance, Sn no tas than 2fi cases did fires cross the exterior 
traces, with the result that an area of 1 4, fiOO acres of valuable 
forest was burnt ; while in the Madura Division of the Southern 
Circle the large number of 21 fiTes occurred through accident 
Or caiefaAness during the burning of fiie-lmes. These lesults 
indicate both insufficient protective measures and a want of 
Supervision on the part of the Forest staff, and the Government 
of India trust that orders will be issued to prevent similar 
failure in future in the protective system. 

The net profits of the working of the year are the largest 
On record, and the Madras Government are to be congratulated 
on these excellent results, for which, however, the Northern and 
Central Circles alone appear to have been responsible. It is to 
be regretted that the financial position of the Southern Circle fl 
even worse than it was in 1200-01, n surplus of Ks. 621,000 bavin* 
given place to a deficit of Ks. 87,000, while the number 
Divisions in which the charges have exceeded the receipts bag 
risen from 4 to 6, out of a total of 8. In the review of last yea k)| 
report it was pointed out that the Forest Administration was her# 
not entirely satisfactory, and the suggestion there made as tt 
the possibility of developing more profitable markets for forest 
produoe itt this Circle will no donbt receive attention. 

The length of the report has been much curtailed withott 
any diminution of its value as a reqprd of the year's work— an in£ 
movement which the Government of India cordially recpgiim 
They would ha glad if ip future it were found possible to arranff| 
flar the more punctual despatch of the report. 
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▲anal Progm# Report of Forest fotaaimiakattaa is tin 
United Provinces and Ondb to 

Although there have been no actual addition* to the forest 
area in the returns for the year, the total area of reserved, 
protected, unclassed and leased forests in the United Provisoes is 
shown as exceeding chat of the year 1900-01 by nearly SOO 
square miles— a substantial difference, which is attributed to an 
alteration in the computation by the Deputy Conservator of'the 
uu measured lands classed as district protected forests id Oarhwat. 
The total area tinder the above mentioned forests was 15,489 
square miles at the close of the year. No settlement, demarca^ 
tion or survey work of special importance was undertaken 
during the year, but the local Government note that that 
important branch of administration — the proper maintenance 
of boundaries, appears to receive due attention in all circles. 
In this respect the United Provinces are certainly to be oongratu* 
Inted on being ho well ahead of some of the other provinces. 
Not until the troublesome questions of settlement and demarcation 
have been finally dealt with can the forester really tom his 
attention to properly working his forests either scientifically or 
commercially with any real measure of suoee^a.' 

The Conservators appear to have bad their hands considerably 
strengthened, whilst the right holders have* heed granted a useful 
and well considered concession, by Government allowing Conser- 
vators, at their own discretion, to make free grantf to right holders 
whose villages have suffered from fire or other Calamities. This 
ensures relief being extended nt once to snffetera without the 
inevitable and needless delays which appeals and references entail. 

The Provinee holds a very strong position to Ms Working* 
Plan reoord, and can show an amount of progress with whiob fow 
other administrations in the country oaa vie. 14 may he said 
that practically the whole of the forests are under plans, of which 
several have already run through their first perisd auditors under 
revision— a really fine reoord The Pilibh'rt Sunptemetitury phfca 
and the revived plans of the Trans-Sarda and ftahtk'&m forests 
remained to bo submitted, and a rough working scheme is to be 
prepared for the Bundelkhand forests. 

One lakh of rupees was usefully Spent dp tmftdingi and 
Mads, and the local Government note With pleasure that good 
ptwgabss is being nude in providing pr o p er a c co mm odation for 
subordinates, and that the improvement*# the Water-supply for 
dattfo coatinues to receive attention. There can be little doubt 
that in so well boosing ‘its subordinate forest staff these Provinces 
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Mt a bright example, and one that could be followed with profit 
in other and far more unhealthy parts of the country. 

The register of breaches of forest rules shows a slight 
increase in the number of cases dealt with, mainly under the head 
of cases compounded. Owing to a prolonged dry season, the 
year was a bad one for fire oonservancy, an expenditure of 
R*. 63,751 being incurred under this head— a figure somewhat 
higher than during the previous year : the number of fires 
increased from 95 to 112, the increase being almost entirely in the 
School Circle, but the total area burnt, returned under the head 
of failures, declined from 34 f 0A8 to 27,877 acres. This class of 
offenoe, whilst the most injurious to the forest, is amongst the 
easiest to commit with a reasonable chance of evading detection, 
and the infliction of light punishments in cases when a conviction 
has been obtained is not likely to diminish its frequency. 
Incendiarism is always an extremely difficult thing to prove, as 
there will usually only be the evidence of a fire patrol or guard, 
ignorant, unlettered men, whom the most inexperienced pleader 
can cause to contradict themselves. Therefore, to impose light 
sentences, when cases have been proved, is to throw ridicule upon 
the whole question of fire conservancy. We note with pleasure 
that in one instance during the year in the cnse of a village where 
incendiarism wits undoubted, the punishment inflicted was the 
suspension of the villagers 1 rights in the forest concerned. 

Were this form of punishment inflicted more often so that 
it came to be recognised by the people as a result certain to 
follow acts of incendiarism in the foresls adjacent to their villages, 
a long step would have been taken iu the direction of solving 
this difficult problem. That valuable forest estates should, year 
after year, be put back through the criminal acts of an ignorant 
population, or the careful work of years be ruined by an act of 
wanton mischief is, we would think, a matter of sufficiently 
serious import. A private owner would not suffer such a state of 
affairs for *a moment ; and if large sums are to be spent annually 
in an endeavour to protect the State forests, we are unable to see 
why money should he thrown away owing to the inability of the 
lower couiVs to recognise the seriousness of this class of offence. 

During the last few years strict attention has been paid to 
the Government policy as regards grazing, with the result that a 
much largei number of animals now pasture in the forests, either 
fiee or at reduced rates, than was foimerly the case. In the 
Central Circle the figures show an increase nf 6,650 
animals at full rates, 23,595 at privileged rates, and 10,729 
animals under the several settlements of rights and concessions, 
over those of last year. In the Oudh Circle there was a 
decrease of 17,974 animals, and there is a small decrease also in 
the School Circle, partly attributed to want of rain in the Jaunsar 
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Division. We note that under the new Jammer Working-Plan for 
the reserved forests 74 per cent, of the total area is open to 
animals of all kinds, but chieflj- goats and sheep, perhaps the 
most dangerous animals in the forest in this respect. 

On the question of the formation of fodder reserves, which has 
been engaging attention daring the laNt few years, the Conservator, 
Central Circle, hah finally come to the conclusion that (l) there are 
no imiigenoua fodder plants in the lower forests which it would be 
possible to cultivate, and (2) that the expense of cultivating 
fodder plants on a scale sufficiently large to he of value would be 
prohibitive. As to the question of the introduction from other 
countries of fodder plants with a reputation for drought-resistance, 
the Director of the Botanical Survey of India, in paragraph fi of 
hiR Keport for 1901-02, states that “the numerous attempts to 
naturalise plants of this class in India show that in tracts where in 
seasons of scarcity the existence of Buoh fodder plants would bo 
invaluable, they will not survive under normal meteorological 
conditions.” 

The total outtnrn of timber, fuel, and other produce amounted 
to 13,5G7,972 cubic feet, a< compared with 14,523,308 in 1900-01, 
a decrease of 956,000 cubic feet, an increase in the Central 
Circle being more than countei balanced by a declire in the Oudh 
Ciicle and in the district forests of Kumaun. Owing to an 
important change in the method of classification, adopted at the 
instance of the Inspector-General of Forests, in the Oudh Circle, 
the figures showing the method of extraction do not cor espond 
to those of the previous year, but the returns, as now compiled, 
indicate that departmental operations are reduced to a minimum, 
except as regards timber in the School Circle, where the sawn 
timber obtained by departmental agency exceeds that removed 
by purchasers ; and as regards fuel in the Central and School 
Circles, where fuel is supplied in large quantities to the troops 
or European settlements. The departmental work undertaken 
in the School Circle consists in the cutting of deodar sleepers in 
the Jnunsar Division in the leased forests of Tehri-GarhwaL This 
work has now been in progress for Borne years, and the extraction of 
the sleepers has necessitated the construction of seme dkceedingly 
interesting export works— works which form one of the show 
sights of the Department and well repay a visit. In the Central 
Circle exports of timber and bamboos were brisk, and the sucoess 
of the newly adopted system of monopoly sales, combined with 
moderate royalty rates, was most marked. This system has 
been introduced to take the place oi the former one of lump 
nun sales, and it is claimed for it that it has equalised prices and 
placed the timber trade on a more certain footing* As the traders 
aw content with the new system, and the resultant revenue 
derived in greater, Ihe change can only be looked upon as of a 
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moat, safcisfaotaEy nature, And thw f«Al Government remark that 
M greet credit is due to the officer* responsible for it* introduction 
end working, the extra revenue obtained by their exertion being 
estimated «t half a lakh of rupees,” appear* certainly well-merited. 
In the Oudh Circle a similar system was worked with success in 
the Kberi Division, but did not ansaer in Bahraich, wh**re better 
mull* will, it i* hoped, lie obtained neit jear. The deficient out- 
turn in this circle, which is accompanied, it may he noted by an 
increase in the receipts, is explained by the failure of contractors 
to remove timber and fuel for which they had paid. 

Notwithstanding the decline of the total output, the financial 
results are better by a lakh of rupees than those of the previous 
year. The total revenue amounted to Ks. 17 , 61 , 000 , whilst the 
expenditure falls short by a few thousand lupeeu of ten lakhs, 
leaving a surplus of Rs 7,68,0)2 for the Piovinces, as cotopaied 
with Rs.6 f fi2,804 in the year 1900-01. 

The Central and Oudh Circles, in which, owing to briskness 
in expoits, most piobabl} due to the new system of sales 
introduced, the receipts increased and the expenditure either 
declined or did not advance substantially, conti ibuted in fairly 
equal proportions to this satisfactoiy result, showing an improve- 
ment in the combined surplus ns compared with the previous year 
of Ks.l,2A,G00 ; this sum, houever, was reduced to Rs.l, 06,000 for 
the Provinces by a fall of Rs 1 9,000 in the School Circle. The 
local Government notes that the Conservators point to the Naini 
Tal, Kumaun, and Ganges Division in the Central Circle and to 
the Kberi Division in Oudh as showing excellent financial results 
which are very creditable to the* officers in charge. 

We may conclude in the local Government’s own words : 
44 While the management has succeeded in obtaining for tbe State 
a substantially increased income, the Government has no reason to 
believe that, a* a rule, there has been a want of sympathy in dealing 
with questions of grasiflg, the supply of produce to right holders, 
and other matters affecting intimately the interests of the agricul- 
tural community.” 
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There was no extension of reserved forests during the jeer* 
but an area of 171,157, aoies vas notified under Motion £ <tf the 
Act for reservation Of this quantity 1 68,636 acres was formerly 
protected ghat forests; the area now standing under the butsf 
head in the above table has consequently been reduced by that 
figure. 


A Forest Settlement Officer has been at work since tfc* 
beginning of July 1901. In all seven blocks of acres o» the 
plateau and three Nooks of 168,636 actes of gbtt fonast were 
notified for reservation under section 4 during the year. In rupeef 
of the former, the whole settlement enquiry was ejprmfeted e«A 
final orders were issued before the 8oth June lH^t In reapeot of 
the latter three blocks the final draft notifications under section 
19 were submitted to the Chief Comxnissioiier by tbnt date. 


a The reservation of the ghat forests and of tin more valuable 
pnimr je will, it is believed, he completed at an early date. The 
fheordof enquiry into D€Vtrakoci\iBU*d Urudvt*. bus beau completed 
w two taluks and has made considerable progress in tim remaining 
three teiaks. The demarcation of yum a cardamom and 

tbe qneatiup of allowing ryots m certain specified leoab'tics to 
****** the practice^* cultivating by the kumtt method am under 
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consideration, a joint report on the subject haring been submitted 
to the Deputy Conservator and Forest Settlement Officer. 

Pending final reservation no new lines were cat during the 
year in connection with the new reservations. About 22 miles of 
gliAt boundary lines were cat between Coorg and Malabar to a 
width of 25 feet. The total expenditure on demarcation during the 
year was Ks. 555. 

The preparation of a working-plan for the Janikal forests 
was commenced during the year. As regards the sandal Plan 
the prevalence and spread of the “ spike*' disease is so great that 
the whole data bearing on the plan are said to have been 
disorganized and the preparation of the same must be postponed 
pending the result of the remedial measures now being put into 
force. 


On the important question of communications And buildings 
tbe Deputy Conservator writes that with the exception of the ghat 
forests, still under settlement, the Division is completely provided 
in this respect — a most enviable state of affairs. 

There is a further decrease of 28 in the number of reported 
casdPof breaches- of the Forest laws during the year, the number 
having thus fallen from 100 in 1899-1900 to 59. The fall is 
attributed to a return of prosperous seasons. 

The Chief Commissioner appears to attach considerable 
inportance to the continuance on a large scale of the work of 
eradicating the lantana weed. 

The results of fire conservancy were extremely satisfactory, 
and the whole credit for this position of affairs appears to be due 
to tbe initiation by the Deputy Conservator of a system of 
employing the whole kurubar population of the forests, including 
the foreign settlements on the Mysore border, on a system of 
rewards according to results. There were in all five fires covering 
170 acres against 12 fires and 1,488 acres last year. This is the 
best season on record. The cost of fire protection was less by 
Bs.326 than last season. 

There is a remarkable decrease in csttle grazing on payment* 
an explanation of which is expected in a report shortly to be 
famished by the Deputy Conservator. 

The return to normal seasons and the practical absence of 
forest fires has resulted in favourable growing conditions, and tbe 
reproduction of teak and particularly of “hcmnd” (J*hmmtrpn$ 
tnursujmtm) and u beti ” {Dalbergia LatifoLia) is said to be very 
Satisfactory. 
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The same remark cannot, however, be applied to the sandal, 
the Deputy Conservator reporting that there has been no 
diminution in the disastrous ravages of the 44 spike" disease in 
naturally grown sandal. “As was mentioned last year, an attempt 
was made to check the spread of this disease at the Uarangi river 
by the extraction of diseased individuals. It seems, however, 
that the disease is capable of infecting trees otherwise thorn 
through their own species. A total number of KM«00 infected 
trees and plants of all ages was exti acted in the tract north of the 
river. The work was systematically taken in band village war by 
IMirties in the charge of responsible Deputy Hangers and Foresters, 
•and from personal and careful inspection of several localities, I 
am satisfied that the work was reliably carried out, but it is 
disappointing that on re-inspection at a later period fresh trees in 
considerable quantities were found to he attacked. The above 
area has already been twice gone over, yet the disease is constantly 
reappearing. Frequent observation has proved that the period 
from the first appe.uance to the death of a large tree runs from 9 
to 12 month*" 

This spike disease still appears to be shrouded 111 mystery, ae 
neithei Dr Butler nor Mr Barber have been as yet able to publish 
reports elucidating the source of the attack. Consequently 
methods of countei acting it have yet to be devised. 

Cnder the piesent oiders of the Inspectoi -General of forests 
an ex ten moo of .40 acres per annum of sandal planting was 
commenced during the year, and the existing plantations selected 
for maintenance were carefully weeded. The total oost of 
sandal cultural operations was Rs. 581, the weeding oosting 
fie. 47a 

During the year 209 tons of rough sandal wood were brought, 
into the depots, which were dressed into 201 tons of good wood 
end chips, making, with the halauce on hand of these latter from 
last year of 108 tons, a total of 309 tons. In addition there 
were also 32 tons of rough wood on hand from last year. Of this 
quantity 204 tons were 6o1d during the }aar and 13 tons were 
written off as dryage. The balance in hand at the close of th* 
year aas therefore 92 tons of good wood and chips and 32 tons of 
rough wood. The amount realised at the annuel auction for 204 
ton# put Up for sale was Ks 90, <7j9, vie. an avenge of fis 443 
per ton. This is the highest rate obtained to date. 

A total of 301/)90 cubic feet of other timber and poles aas 
fttouved by Government agency and purchasers, whilst 5,320 cubie 
iuft were given in free grauts. In addition 108,020 cubic feet of 
fftfes and 133*970 bamboos and reeds by Government agency and 
jpurobaserk 
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The following table compares the results of the year with 
that of the preceding year : — 
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The gross receipts were Rg.25,637 in excess, which is mainly 
doe to the increase of Rb.25,700 under sandal wood The total 
expenditure shows an increase of Rs 12.00U under “A —Conservancy 
and works,” which is mainly attributable to the cost of the Forest 
Settlement staff, i.e. t Rs. 11,000. Notwithstanding this latter 
additional expense and the large balance of sold but unpaid-for 
timber, the net surplus of the forest year was Rs. 84,109* which is 
the highest recorded. 

The report we have reviewed above, whilst being short and 
compact, is of exceeding interest, and Mr. McCarthy ib to be 
congratulated on his excellent management of so varied and highly 
interesting a division* not the least point of interest in which is the 
fact that it has produced one of those difficult and apparently 
nnsolvable problems in Nature which at times crop up and defy 
the accumulated knowledge of Science to provide a solution or 
remedy. In the words of the Poet— 


0 Star-eyed Science ! has thou wandwed there , 
To waft us home the message of despair f 
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The Faui of British India. 

The Fauna of British India , including Ceylon and Burma . 
Edited by W. T. Blanford, F.R.8. Hymenoptera— 
Vol. II. — Ants and Cuckoo-Wasps, by Lieutenant- 
Colonel C. T. Bingham. Taylor and Francis. 

Dr. Blanford, and through him the Government of India, 
are to be congratulated on the steady issue of the volumes of the 
Fauna. It will be well understood that no exact regularity can 
be maintained) but the series of volumes already issued, which 
comprise the Mammals, Birds, Reptiles (including snakes), 
and Fish amongst the Veitebrates; the Moths. Hymenoptera 
Aculeate (Ants, Bees and Wasps, and a portion of the Rhynchota 
amongst the insects and the Arachnida are an important contri- 
bution to a knowledge of the fauna of the country. In an age 
when biology demands philosophical conclusions, these books play 
a prominent part, though they are, as a rule, purely technical. A 
species must he known and recognised before any accurate obser- 
vation can be recorded about it, and therefore we must cheerfully 
labour as descriptive hodmen before that golden age arrives when 
the weary describer will be at rest, and remembered only as a 
writer of necessary muniments. 

Colonel Bingham has made the Indian Hymenoptera, and 
more especially the Aculeata, which this second volume completes, 
a special study, and his book can therefore be received aB 
authoritative. That peculiar little group the Cuokoo-WaspB are 
included and are illustrated by a very handsome plate, the work 
of Horace Knight. 

It will doubtless interest Forest Officers to hear that Dr. 
Blanford hAS now entrusted Colonel Bingham with the volumes 
on the Indian Butterflies, and we feel confident that the work 
could not be in hetter hands, and shall look forward with great 
interest to the results of his labours. Colonel Bingham will be 
glad to receive at the British Museum (Natural History; collections 
and specimens of all, even the commonest, Indian butterflies, 
only stipulating that localities where taken, with elevation and if 
possible dates of collection, should be recorded against each 
specimen sent. 


V.-SHIKAR AND TRAVEL. 

Tha Waterfall* of the Southern Shan Statu, 

By W. II. Craddock. 

The Southern Shan States comprise a vast area of country 
which separates Burma proper from Siam and French Indo- 
China. They are made up of a number of States ruled by 
Chiefs with the advioe of British Political Officers. Much has 
been written about the resources, climate and other matters 
relating to these States, and the Viceregal visit to the Northern 
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Shan States and the visit of the Shan Chiefs to the Delhi 
Durbar has had the effect of bringing Shan affairs of late into 
some prominence. With the railway from Thaii on the main 
Burma line to Taunggyi, the capital of the S. Shan States, 
within view of soon being an accomplished fact, and with the 
extension of the cart-road to the Salween, the opening up of the 
oonntry will proceed with very rapid strides. The enormous 
energy represented by waterfalls will in the futuie without 
doubt form an important iActor in bringing thi* about. The 
following notes on the principal waterfall* might theiefore be of 
some interest. I should mention that all these falls are west 
of the Salween in tributaries of that tiver, with the exception of 
the Langa Rapids, which are in the Salween itself : — 

1. Staircaae Falla on the Nam Fang river, Kenghkam Shite, 
a few miles south of the town of Ketighkam. The staircase is 
some 1,200 yards long and 300 to 400 vardn wide, with an approxi- 
mate fall of 150 feet 
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2. Tu-haai Falla . — These falls aie m mated in the Kenghkam 
State at the junction ot the Nam Pang and Salween, and have a 
drop of some 50 feet 

S. The Tang Falla.— In the Kengtawng dependency of th e 
Mongnai State. Unfortunately these falls are not easily got at and 
less easily photographed. My first view of them was from a hill 
13 miles away as the crow flies, and even at this distance the boom 
was distinctly audible. The Teng river divides into three branches 
and falls over perpendicular cliffs 200 feet and more In height 
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The clouds of spray are loaded with lime in solution, which 
is deposited on the foliage several hundred yards around. On 
going close up under the fall between 8 and 9 am, one tees the 
remarkable phenomenon of a complete circular rainbow with a 
diameter of >2 to 15 feet, on the arc of which the spectator 
appears to stand. These and the (Staircase Falls ( No 1 ) are, I 
consider, the grandest sights m the Southern Shan States. 

4. Tam-u yak b' alia — In Hsatung State at the junction of 
the Nam Tam-upak and Nam Fawn A fine fall of about 60 feet, 
but piactically dry from March to May, as the bulk of the water 
in the stream higher up i*» drained off for irrigation purposes.,, 

5 The Lanqa lluy hi a These rapids, of which a photograph 
is shown here, are situated in the Salween river. Mong Fan State. 
A good deal has appeared of late in the Rurma papeis regarding 
the navigability of the Salween These rapidN are by far the most 
difficult (if not insurmoun tabled obstacle to the navigation of the 
stretch of the Salween lying in the Southern Shan States. 


VI.-EXTR ACTS, NOTES AND QUERIES. 

Tfct Homs Timber Trade and Forestry. 

Fahi 1. 

Do home timber merchants, as a whole, take sufficient 
interest in forestry ? If the (juestiou is put bluntly to many of them 
they reply, if they are honest, that their interest extends only to 
deforestation, not to reafforestation. This is certainly a most 
incorrect and narrow attitude to adopt, but unfortunately it is the 
attitude displayed by a large pioportion of the trade, although, on 
the other hand, a few merchant* take as keen and deep an interest 
as it is possible for anyone to do in their position. The present 
unsatisfactory condition, and utter inability to withstand the inva- 
sion of foreign timber, is due to the gross negligence of adequate 
reafforestation in the immediate past ; and we are compelled to 
recognise that the wLole future of the home timber trade for the 
next century and a half is hound up in the dt velopment of 
British forestry during the current decade. Over 50 years ago 
far-seeing men did not hesitate to warn landed proprietors of the 
looming exhaustion of our timber * up plies, in spite of the fact that 
the immense consumption of present times was far beyond tbeir 
sphere of calculation Little heed, however, was paid to their 
oft-repeated admonishments, which were sometimes couched in no 
measured lang uage But instead, those who took up the vocation of 
piopbeta were looked upon as mere alarmists, without proper 
premises for their warnings; and, as a result, the old poliey of 
'deforestation without reparation oontinued unchecked upon its 
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course, and now the country is slowly awakening to the fact of 
denuded supplies and huge tracts of barren and waste land 
without profit in their present state to either man or beast. 
And also, as a direct consequence of this suicidal policy of 
dogged destruction, one of our most ancient industries —the 
home timber trade— finds itself in sorry plight, in the place 
of that prosperous condition in which at one time it was possible 
to build up a comfortable fortune ; ana in looking upon the 
remnants of this important industry flickering with fitful flame 
instead of burning steadily and brightly, the question arises : 
Is not the stern reality of pressing necessity sufficient to inspire 
a greater interest in those fundamental elements upon which 
the existence of the trade primarily depends ? No greater 
inducement to a reawakening than this is possible, and if it 
fails to remove the apathy the situation is indeed hopeless. 

It may be thought by many that the only interest that can 
be shown by home timber merchants in forestry is of a passive 
nature. To a great extent this is true, but there are ways in 
which an active interest may he manifested. It must always be 
remembered that forestry is the basis of the home timber trade ; in 
fact, it must be looked upon as an essential part of the trade — the 
source of supply — and any deterioration or negligence in this 
department is bound to be reflected in all the other departments. 
The forester is the friend of the merchant - not the opponent— 
and anything that benefits the former has a reciprocal effect 
upon the latter, and any advantage accruing from an improved 
system of forestry must exert a beneficial influence upon the 
whole trade. Any tendency, therefore, towards the increase of 
the timber supply, and the production of a higher standard than 
has hitherto been produced, and which can only be brought about 
by an improved and more scientific education of the forester, 
ought to be actively supported and encouraged by the timber 
merchant, ns his own business must ultimately benefit to an 
immense degree. 

In the recently-published evidence taken by the Government 
Commission on Forestry preat stress is laid upon the importance 
of educating the forester. The present general imperfection and 
inadequacy of this education is clearly admitted on all sides. In 
their summarised report, published at the end of 1902, they state : 
“ It is hardly too much to say that until within the last ten 
years or so owners of woodlands, with few exceptions, failed to 
realise that the shape, size, and quality of trees could be influenced 
by anything that they could do. They seemed to imagine that 
the character of the final produot was largely a matter of accident 
whereas it is mainly determined by management. They failed to 
recognise that cultural treatment which suits oak or ash ia 
onsuited to pine or spruce ; and so it has come to pass that British 
eoniferous timber has been generally excluded by architects from 
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building specifications. . . . That the yield of our woodlands 

can be materially improved admits of too doubt, and the evidence 
before us unanimously favours immediate and effective provision 
for bringing systematised instruction within the reach of owners, 
agents, foresters ana woodmen. This has been on all sides 
emphasised as the first requisite in any project for the improve- 
ment of forestry, and consequently stands out as the cardinal 
point of our recommendations ” The different methods suggested 
for establishing systematic education for all those connected with 
woodlands, briefly, include: For future owners and agents additional 
facilities for theoretical instruction and practical demonstration 
at our universities, as well as at agricultural colleges, and 
colleges with agricultural departments subsidised by the Board 
of Agriculture, or by the Scotch Educational Department; for 
foresters, the establishment of At least two lnrge State forests 
for demonstrating the most perfect technical and economic 
developments of the art of forestry ; for working foresters and 
woodmen, an employment with regular WAges, for a certain term 
upon the State demonstration forests ; for foresters and wood- 
men unable to leave their posts to go through the training in the 
demonstration forests, short courses in forestry, supplemented by 
County Councils offering scholarships or bursaries. 

In the next part of this article we shall have more to say 
upon this education question, and also upon the problem of our 
waste lands, amounting, we are informed, to 21 million acres. — 
Timber Trades Journal. 

Rubbers aud Tibrts. 

The following is the full text of Mr. Cameron’s paper on 41 Rubbers 
and Fibres,” read at the United Planters’ Association Conference 
Bangalore. 

Mr. Chairman and Gentlemen,— Three years ago I had the 
honour of reading you a jmper on industrial exotics. Since that 
time considerable progress has been made in the acclimatisation 
of such plants, and knowing more about them, I make no 
apology for bringing forward the subject again to-day. The 
prevailing prices of coffee and tea are less hopeful than they were 
three years ago, and unless some unexpected reaction takes place 
in the supply from other countries, the outlook, especially in the 
former product, is not cheerful. But fortunately for the Indian 
planter, there is an increasing demand in the markets of Europe 
and America for other products which he may be able to supply ; 
and it is concerning some of these that I venture, with your 
permission, to say a few words. In official correspondence with 
planters I am frequently asked for advice in the selection of 
cultures suitable to this part of India. This paper may, therefore, 
he of some general service as a prScis of my views on the subject. 
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The vegetable products for which there is a growing demand 
are India-rubber, textile fibre*, tana, lubricating oils and fancy 
■woods. There are nlso numerous other products which it is 
impossible to refer to in one paper. 

Rl'BBkK-YIELDING PLANTS. 

So pressing is the demand for good rubber at the present 
time that, while exerts are exploring the world for further 
supplies, the chemists are Actually tiving to manufacture an 
artificial caoutchouc. If they should succeed in the lattei attempt, 
rubber planting woul 1, I suppose, become an unprofitable enter- 
prise. But it is unlikely that the} will succeed to copy nature 
exactly. 1 should here mention that an artificial product claiming 
to possess all tiie best properties of gutta-jiercha is now manufac- 
tured in Germany, and is used for insulating wires And cables. 
Then let us see, gentlemen, how we stand in regard to a possible 
rubber industry in Southern India Of seveial lubber-producing 
plants on trial, the Amei ican trees stand out prominently in the 
estimation of the public The*e are Heveii trazilienein , 
producing Para rubhei, Coatilloa rlabtica, the source of Central 
American or Panama rubber, and Mauikot Ghniorii , which yields 
Ceara rubber; here entered in the order of merit as regards 
the quality and value of their respective rubbers. But the 
prominence of these trees is due to their extensive use and 
productiveness in America, where they form part of the 
arborescent flora of the country, and we have still to learn, to a 
large extent, how far they may jwove remunerative to the State 
and planter when cultivated as exotics in this country. 

This brings me to my own experiences of the three trees, and 
as far as their utility to Mysore is concerned, 1 am going to 
reverse the order of thingB by putting Ceara first And Para last. 
Within the past decade the CeAra tree has thriven amazingly, 
and has certainly come to stay in the country. It will flourish 
from the seaside to nn elevation of at least 4,000 feet Matured 
trees shed their seeds so abundantly that thousands of seedlings 
ean be picked up wherever a few trees abound. Nor is it an 
unproductive tree, as it has so long been considered in this 
oountry. Recent tapping experiments in the Lai Bagh have 
conclusively proved that trees ranging in age from 8 to 14 years 
are highly chargeu with latex, and that the latter flows freely 
when tapped at the correct season and in the proper place. 
Daring the dry season, when the tree iB leafless, the large root 
limbs should be tapped ; and after the rains the operation should 
be transferred to the trunk, which yields its milk sap freely 
throughout the cold season. These experiments have also proved 
that, as regards the productiveness of latex, no two trees are 
exactly alike. Between the two extremes of a copious discharge 
and hardly any discharge at all, we seem to possess every degree 
of productiveness. This peculiarity docs not appear to be (tote 
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situation, exposure, or even the quality of the soil, in whole, as 
two trees growing together under the same conditions of soil, ete., 
were found to be wholly different in the amount of latex they 
contained. It seems to be rather a constitutional feature that 
some trees contain more laticiferous vessels than others. In 
view to ascertaining what quantity of rubber a mature tree will 
yield without being injured, a specimen has been tapped twice a 
week for the past three months, and the coagulated latex (it is 
not all pure rubber, as I shut] explain later) now amounts to a 
trifle over 31bs The experiment is going on, as the tree shows 
no sign of exhaustion, either constitutionally or in the flow of 
latex. Early dawn is much the best time of the day for tapping, 
and the operation should cease about 8 a. M. The quantitv 
collected from each of these tappings has varied from half *an 
ounce to two and a quarter ounces. 

What we have to do now is to raise nurseries of seedlings 
from the good trees and tiy to eliminate the bad ones. Being so 
hardy during long periods of drought, the Ceara tree would adapt 
itself readily to many of the scrub tracts at elevations ranging 
from 1 f 00() to 3,000 feet, with an annual rainfall of 25 to 40 
inches. We know, of course, that it grows vigorously at higher 
elevations where the lainfhll is heavy. But there seems tojSe a 
doubt (altbough nothing is proved) if the outturn of rubber would 
be as plentiful and good under the latter conditions of growth. 
Personally I am in iavoui of the rnaidan hs the best location for a 
Ceara rubber iudu-bry on an extensive * scale. This you will 
naturally think cannot be of much advantage to the planter, who 
is confined to the hills. But in a large concern of this kind the 
planter, with his matured experience and larger capital, is bound 
to have a share sooner or later. It is now proved beyond a doubt 
that tie Ceara tree is wholly adapted to the climate of Southern 
India. It is also being proved that as it approaches maturity 
some varieties of the tree are highly charged with latex, aud I 
may here state that the dry climate of the plains is all in favour 
of a pure rubber being easily pi spared from the latter. Amerioan 
imports of the rubber into the United Kingdom are valued at a 
somewhat lower rate than similar products of Para and Castilloa. 
Bat with the improved methods of purifying the aotual rubber by 
the extraction of hurtful ingredients, such as phosphates, resin, 
and albuminous matter, the best tree of the future will be the one 
producing the largest quantity of pure rubber or oaoutohouo. 
The latter is suspended in the latex fluid in the form of minnte 
globules, aud needs to be separated in much the same way that 
cream is separated from milk. An ideal preparation of pore 
rubber would be to drain the latex from the tree by means of a 
Syphon into a kind of churn where the oaoutehobo is separated by 
centrifugal force. It follows from this that any rubber at once 
<tyweoia$e* in value when it is allowed to coagulate with all its 
impurities ss it is taken from the tree. This ball of robber, for 
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instance, which was taken from a tree a few days ago, is foil of 
hurtful ingredients rendering the whole masr subject to the growth 
of fungoid disease and putrefaction, results which are greatly 
aggravated in a damp climate. The old American remedy to 
prevent disease was sun diying and smoking. But that is only 
partially effective and does not purify the rubber. 

We now come to a brif f loview of Castilloa tlastica, which 
haB also attaint'd the reproductive stage in the Lai Bagh In its 
cultural)]© requirements this important tree seems to he inter- 
mediate between the Vara and CY.ira species, requiring neither 
the tropical humidm ol the former nor the open and comparatively 
dry conditions of the latter. It is, in fact, a tree for the coffee 
zone, as, no doubt, some of you have already discovered. 

Mr. C. 0. Weber, an expert, who has recently visited 
Castilloa, a plantation on the Isthmus of Colombia, writes 
thus : — 

" All the reliable evidence seems to show that the trees 
grow badly in dense forests, and produce a poor yield of rubber 
when grown on open ground. They apjiear to protqier best when 
growing up together with other trees, so that the tiunk is always 
shaded, whilst the top of the tree, at least for a certain time 
during the day, receives the direct rays of the sun." These 
are the conditions which 1 have also found most favourable 
to the growth of Castilloa at Bangalore Our trees, which are 
about nine years old, have only been tapjied very slightly in 
one or two places to see if the latex would run freely. It appears 
to be a characteristic of at least two varieties of the species 
that the latex does not run freely, but collects in beads and 
tears under the punctures. Local trees are apparently of this 
class. Mr. Weber further writes that in Mexico and Ecuador 
the latex fluid runs freely. Three distinct varieties are described 
by this authority, e,g. t C, etubtiia alba , the richest variety, 
producing a thick creamy milk. C. e nigra , yielding a thin fluid, 
and easily bled to death. 0 . e. rubra , affording good rublier 
but deficient in quantity. These names (which indicate the 
colours white, black and red ) have reference to the colours of the 
bark in the different varieties, there being no botanical difference. 
The first named is apparently the best tree to get hold of. The 
seed of Castilloa ripens here in May. But as yet we have only a 
limited quantity — 3,000 seeds were sent out to planters this 
Season. It loses its vitality in a few weeks if not sown, and I 
have not observed any self-sown seedlings under the trees, as 
happens in the case of Ceara. But there will be no difficulty 
about propagation as the species increase in age and number. I 
only hope we possess the most productive variety. What has been 
iaid previously about centrifugalisation applies with even greater 
force in the preparation of this valuable rubber, which readily 
blends itself to such treatment. There is a large percentage of 
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albumen in the latex, which if left for even a short period would 
cause fermentation in the solid product-. 

Although I do not say positively that Castilloa would fail 
on the maidan, I certainly think it will have a better chance in 
comparatively open spaces throughout the coffee zone. Indeed 
it may become a good shade tree for cofiee for all we know at 
present. 

Now we come to the last of the three American trees, eg .* 
Hevea brazil ieneip or Para Rubber. When pure, the latter is 
worth Rs. 4 a lb , and is admitted to hold the market at present. 
Bnt under improved methods of preparation it will soon be qlosely 
run in quality, and perhaps greatly exceeded in quantity, by 
the rubber which \ have just reviewed. Anyhow, it is not likely 
to be of much practical use in the drier parts of India: therefore, 
we are justified in turning our attention to more hopeful 
subjects. The Para rubber tree is essentially tropical in its 
requirements, and needs a humid atmosphere 6uch as is found 
in the Amazon Valley — its native habitat. Ceylon has started 
cultivation in a small wav. But the only Eastern country which is 
likely to compete on fairly equal terms with Amercia is the 
Malay Peninsula and Archipelago. Along the West Coast of 
Tndia, and in mnitt situations under the Ghauts there may be 
spots where the climatic conditions are tolerably favourable. But 
careful experiment should be conducted before a large investment 
is made. At Bangalore the tree languishes and dies during the 
long dry season. Irrigation gives only temporary relief, as there 
is too little moisture in the first four months of the year. 

The Assam rubber tree (true India-rubber) Ficus clastioa, 

I have all along said will grow well in the coffee districts, and 
the reason why it is not found there in quantity is possibly due 
to the difficulty of rapid propagation. But in any South Indian 
rubber plantation this useful tree should certainly find a place. 
It fs said to he doing well in the Straits Settlements. 

Much nonsense has been written lately concerning a new 
rubber plant — Landolpkia Thatloni— found on the French Congo. 
I have little doubt, too, but some of the writing was done to 
influence the rubber trade, for good or otherwise. The latex 
of this little shrub, which in only half a foot high, is chiefly 
stored in the root. But this is not an exceptional discovery, as I 
have shown in this paper that the roots of the Ceara ruhber 
tree nre full of milk sap. So are the roots of several species. 
Scientific experts who nre in the b**st position to judge are not of 
opinion that this latest discovery will influence the rubber 
market greatly. They rather expect that many similar discoveries 
may be jumped upon us during the next few years. The African 
Ifanus Landolpkia promises to be a large one, and doubtless all 
fche species contain latex. We have one or two species on trial 
which grow well. But as climbing plants they are not, in my 
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opinion, very suitable for rubber forming in thin country. Should 
we be driven to utilise . climbers in preference to trees for oiir 
supply of rubber, which is improbable, the long established 
Crypto&tegia grandiflora , a plant of Madagascar, offers a richer 
source of rubber^ I believe, and it can be grown without trouble. 

It is known around Bangalore by the local name Mate wnli 
umboo In concluding these details of my own experience with 
some rubber yielding plants you will gather, gentlemen, that 
I favour the selection of Ceara for the plateau of Mysore and 
Gastilloa for the moister region of the hills Para may succeed 
in parts of tropical West India ; but of that I am uncertain. 

Fibres sen Sericiti/tuhe. 

The fibre industry is passing into the practical stage, and 
seems to hinge, at present, on capital outlay and a good market. 
Cultivation, as I told you on a former occasion, iR assured in this 
country, where there are fibre yielding plants suitable to almost 
every condition of soil and climate. The plants most suitable to 
the tea and coffee tracts are those producing Rhea hemp, 
Mauritius hemp, and perhaps Manila hemp ; while at the highest 
elevations on the Western Ghauts, in somewhat sheltered positions, 
of course, an unlimited supply of New Zealand fl ix (Phormium 
tenax) and Bon Rhea [Villehurnea integri folia) could be 
produced* 

Sericulture is hIbo well worthy of trial in the drier districts. 
In connection with the latter industry the new Japanese reels 
recently imported by Mr. Tata promise to increase the valpe of 
local silk by at least 50 per cent. A consignment of silMthns 
reeled on Mr. Tata's farm, has been valued by the Home^poker* 
at Rs. 18 per lb., and is highly praised for its excel lentjquality. 
Silk prepared by the native method is only worth Rs. 5 to Rs. 6 
per lb. What we really require for our Indian industries is the best 
class of machinery that can be procured. Even the few products 
which I have named require three distinct machines or apparatus. 
These are, firstly, a powerful engine with decorticator, like Todd's, 
(costing £600), to manipulate strong leathery leaves inch as afford 
the so-called aloe fibres, bowstring hemp and New Zealand flax. 
Also Death and Ellwood's scraping wheels workecfby .Marshall’s 
portable engines. The latter appear to be exclusively used in 
Yucatan, where a single wheel can clean leaves at the rate of 90 
per minute. For further information on this point, I would refer 
you to an interesting article which appears in the lest issue of 
Plantivg Opinion. 

Secondly, a machine after the style of Fame's, priced, I 
believe, at £100, to deal with the more delicate fibre Of Ramie, 1 
Rhea, and possibly Manila hemp. Then we find' that with proper ‘ 
adding the value of silk is greiUly enhanced. It is not, henwter, 
necessary that every grower of fibrt should pcsstsi nmachtues 
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The one used by the South Indian Fibre Company is earned all 
over the conntry-side, just like a threshing machine at Home. 
It wonld be the same in dealing with silk, which is not a bulky 
article. One central depot for reeling shoald suffice for a large 
area. Although essentially a poor man's industry, I see no 
reason, especially in times of planting depression like the present, 
why the planter should not have a mulberry patch and try his 
hand at sericulture. 

In Assam, the Bengal Rhea Syndicate possesses a large area 
of cultivation, and it is highly probable that Ramie and Rhea may 
do for the north of India what the aloes and hemps are expected 
to do for the south. 

The common railway aloe, A grave americana, has risen to 
the expectations of the South Indian Fibre Company, whose tiest 
consignments have realised as^much as £82 pier ton of dean fibre. 
This only shows what a splendid opening there » in this country 
when Sisal and other first clnss fibres shall be established in 
quantity, and supplies assured to the brokers at Home. Another 
healthy sign is the increasing local demand for plants of Sisal and 
the Mauritius hemp. At the gardens we are booked for all that 
can be raised during the next two years— approximately a couple 
of lakhs. Fortunately our Si6al plants have commenced to pole and 
propagation from that source already amounts* to about 18,000 
plants. 

There are in Mysore alone, as yon Well know, immense tracts 
of poor, but still comparatively good, land under scrub. Many of 
these tracts, situated near the railway, I should like to see taken 
up for the cultivation of fibre and Ceara rubber, of the success of 
which, if propei ly taken in band, there can be do doubt whatever. 
At present the two redeeming products on these lands are glass 
for cattle and the tanner’s shrub, Gatsia auricutata, yielding 
tangedu bark, the staple tan of the province. High prices are 
offered for the best tans, evidently because natural supplies are 
unequal to the requirements of the time. The pinch is being felt, 
for instance, attkwnpore, where there are extensive leather and 
boot factories. The bnhul tree, which furnshes the bark in that 
locality, is b*e|mir.g exhausted, and to carry bark in bulk from 
distant parts of the country h too expensive. For this reason, 
and for its richness in tannic acid, the comparatively light pods 
of the Divi Divi tree command a high price and are eagerly sought 
for. Plantations of this useful tree should certainly be raised at 
elevations ranging from 1,000 to 8,500 feet, with a rainfall ef 
inches. The Divi Divi is a very hardy and long-lived 
tree, which becomes more productive of pods (fruit; up to at least 

00 years Of age. It needs an open situation with good drainage. 

1 sen now in a position to supply a targe quantity of seed, should 
it Jfe tapofcen seine months before the ripening season at the 
ofoss of lEtbot sew*.— M adr«$ M*U . 
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Woridat of M»t* Sonata la Santa 

Tub Journal dr St Frtersbourg of the 1 5th May snmmarian 
• report published by the Russian Ministry of Agriculture 
and Domains on the working of. the State forests during 
1901. 

The gross revenue derived from this source is given as 
67,486,000 roubles or six mill ions (sterling, of which 54,046,029 
roubles resulted from the side of forest products, nn increase 
of 384,258 roubles compared with the previous year. 

The forest lands under the general forestry administration 
on 1st January 1001, covered a total men of 237,027,789 dessia- 
tines (dessiatine s 2*7 acres i, consisting of 12,520 different forests, 
an area whioh waB augmented during the year by 021,060 

dessiatines, principally in Asiatic Russia 

• 

On the other hand, forests under the desrnesnial forestry 
administration showed a total diminution of 250,614 dessiatines, 
the result of a revision of the forest boundaries. 

The net result shows that on the 1st January 1P02 the 
forest lands placed under the jurisdiction of the general forestiy 
administration amounted in area to 238.59 4, 1 55 dessiatines consist- 
ing of llfc,562 forests 


Paper Hills in British India. 

The following particulars concerning paper mills in India 
have been received at the Board of Trade through the India 
Office : — 

There are eight piper mills in operation, three in the Bombay 
Presidency, four in Bengal and one at Lucknow. Out of the 
eight, two are private concerns in the Bombay Presidency. The 
capital invested, so far as information is obtainable, amounts to 
Rs. 73,20,000. Most of the white and blue fool«cap and much 
of the blotting paper, notepaper and envelopes .used in the 
Government offices, is now obtained from the Indian mills. The 
total quantity of paper made in 1902 was nearly 47 million lhs«, 
and its reported value Rs. 64.38,319. The mills employ 4,865 
persons. The capital employed has been trebled in 20 years* 
since 1883, and the production and number of persons (employed 
have increased about six -fold. But in recent years there hap 
been a depression in the paper making industry in Bengal, owing 
to the importation in large quantities of cheap paper made 
from wood pulp, which is of more attractive appearance, if less 
durable, than mper made from grass, gunnies* and rags in the 
Bengal mills. 
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The following table shows the progrew of paper mills in India 
during the last live yenis : — 



Njimber 
of mills 
at work 

Capital 
employed 
(am far ns 
kno* n) 

i 

Daily 
average 
numlier of 
persons 

employed. 

Pkoduction. 

Quantity. < 

| 

Value. 



Kb 


lba. 

Be. 

1808 ... 

8 


4,187 


61,06,450 

1890 .. 

8 


4,436 

44,428,440 

62,40,905 

1900 ... 

8 


4,871 

45,040,691 

62,61,748 

1901 ... 

» 


4,978 

46,713,126 

66,83.724 

1902 . . 

8 


4,865 

46,654,853 

64,36,319 
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Ohurohill and Sim’s Wood Circular. 

Dated 5 Ik August 1903. 

East Indian Teak.— T he deliveries 'during July have been 
only 970 loads as comixired with 1,653 loads in July last year, 
making the deliveries for the past seven months 6,562 loads 
against 7,989 loads for the same i>eriod of 1902. The market 
in London has shown some slight weakness during the month, the 
extreme prices current being difficult to get for anything but 
first-class wood, and of that there is little. There is still no 
prospect of any rapid return to anything like a normal supply 
ahead. 

Rosewood— East India. — Sizeable and really good logs are 
in demand but inferior wood is not wanted. 

S atin Wood— E a bt India.— S izeable woody sound and round, 
would realise good prices, hut inferior pieces are very unsaleable. 

Ebony — East India. — For really good logs there is a fair 
demand. 

PRICE CURRENT. 


Indian teak, logs, per load 
$t n planks 
Bosewood, per ton 
fla&iuwood, per s.ft. 

Bbony, per ton 


... *10 to *18 lOe. 

... *13 to *20. 

... *8 to *11. 

... 6*. to 18*. 

... *8 to *11. 
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D way, ICott and Stokra, Limited. 

Wood Market Report 

1st August 1903. 

Teak. —The landings in the docks in London during July 
consisted of 1,357 loads of logs and 984 loads of planks and 
scantlings, or a total of 2,341 loads, as against 287 loads for the 
corresponding month of last year. The deliveries into consumption 
were 759 loads of logs and 234 loads of planks and scantlings— 
together 993 loads, as against 1,541 loads for July 1902. 

The dock stocks at date analyse bb follows : — 

5,580 loads of logs, as against 6,030 loads at tlio same date last year. 

8,738 „ planks, „ 8,386 „ .. ,, 

— ,, blocks, •• t, ,i •• 

Total 0,318 loads „ 0,416 loads „ „ „ 

The above figures show a wholesome increase in*the supply 
both of logs and planks. The demand for planks is increasingly 
restricted through the high price necessarily demanded by holders 
here. There is, however, a fair demand for logs owing rather 
to naval than to commercial shipbuilding requirements. The 
increasing importance of the South Africau and American demand 
for teak continues to conduce to making the Indian shippers 
masters of the position, and although the high level of price iB 
strangling the teak trade in Europe, it is idle to expect shippers 
not to put their wood on the best market. There is, however, 
increasing signs that this market will no longer respond to higher 
values for planks, which, as explained in previous reports, are now 
being displaced by other woods for domestic construction, and 
even in rolling Btock construction the substitution of Bteel for 
teak frames haB been greatly stimulated by the increased cost of 
teak planks. 

Business during July has presented little feature of note. 
The want of animation has been accentuated by the commencement 
of the holiday season ; and the f. o. b. values all round continue 
to be on so high a level that the chief aim of importers is to keep 
their forward stock commitments as small as may be compatible 
with the maintenance of their ordinary business. 



NAHKET RATES POR PRODUCTS. 


Cardamoms 
Croton seeds 
Catch 

Gum Arabic 
Do. Kino 
India-rubber, Assam 
Do. Burma 

Myraholams, Madras 
Do. Bombay 

Do. Jubbulpore 

I)o. Bengal 

Nui Vomica 
Oil. Lemon-grass ... 
Orchella weed, Ceylon 
SandAlwood, logs ... 

Do. chips ... 
Seedlao 

Tamarinds, Calcutta 
Do. Madras ... 


99 

99 

15s. to 20s. 

99 

lb. 

4e2. to 5<2. 

99 

99 

2s. to 3s. 2d. 

99 

19 

2s. to 3s. 4«f. 

99 

cwt. 

5s. to 6s. nom. 

99 

99 

4s. to 7s. 6d. 

19 

99 

4s. to 5s. 6d. 

99 

91 

3s. 6d. to 5s. nom. 

99 

91 

7s. to 10s. 

9f 

lb. 

6f*. 

99 

cwt. 

10s. to 12s 6d. 

91 

ton 

£15 to £30. 

19 

99 

£4 to £8. 

(9 

cwt 

115s. to 122s. 6<L 

99 

. 

99 

6s. to 10s. 

«. 

•1 

4s. 6«2. to 6s. 


Kiskst Situ for Tro&uots. 

Tropical Agriculturist , Isl August 1003. 

••• ... per lb. Is. 6(2. to Is. 7*2. 

... „ cwt. 15s. to 22s. 6rf. 
••• ... „ „ 00s. to 27s. 6<2. 
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On Certain Important Forest Question* 

By J. S. Gamble, F.R.S., C.I.E. 

The August number of the Forester has just come, and I 
hasten, as an old editor of the Magazine, to offer you and your 
colleagues my congratulations on the interesting papers I have 
found in it. 

Two of them, in particular, seem to require some remarks, and 
I hope you will allow me to give my opinion on certain of the 
questions raised in them To some of the others I may refer 
separately, but the two i wipers referred to — the two first in the 
number — refer to questions of the highest importance to the 
welfare of the Department, and I think it best to send you what I 
have to say as quickly as possible. 

The second paper contains Colonel Pearson's interesting 
reminiscences, which, I feel sure, all your readers will hope he 
will continue. Among old pioneers of the Department were several 
whose names and work might get lost sight of if nothing is done 
to recall them to memory. The ** Highlands of Central India ” 
was, and is still, a classic work on Indian jungle life and Indian 
sport : it also contains much information about the beginnings 
of forest work in the Central Provinces, but its author was too 
modest to say much about himself. Colonel Pearson has therefore 
done well to tell us something about Captain Forsyth, and I hope 
that he may be Hftduced to tell us more. I hwve been greatly 
pleased to find that he has recalled to notice Major Douglas, for he 
was the first Divisional Officer 1 served under, in the Tnamweddjr 
Division in Burma, and I had already known him because wbea I 
was at Nancy he came there when on furlough wnd spent seme 
time with us both in the lecture-room and on tour in the 
finest. He was one of the best of chiefs and most lovable of 





488 


ON CERTAIN IMPORTANT FOREST QUESTIONS. 


to Hindustani peoples and Central Indian jungle tribes, be 
did not take very kindly to Burma ways. He was far more 
interested in such work as he had been doing in the Central 
Provinces and Bernr— the selection and demarcation of reserves, 
their opening out by roais and paths, their protection from fire, 
and the supply of material to villagers— .than in the timber works of 
Burma— the operations of girdling and extraction and the collec- 
tion of a large revenue. His move to Burma affected his health 
and energy, and when, too late, he was transferred to the Punjab, 
it was only to die without having the chance of becoming a 
Conservator. I hope Colonel Pearson will tell us more about him 
•and of other similar pioneers of Indian Forest Administration. 
And ^ere, Mr. Editor, may I suggest to you the compilation, sa y, 
for tnose officers who served in the Dejuirtmetit during the 10th 
century, of a list, with brief biographictfl notes on those who are 
no more. 

I Am glad that he noticed the great services which the late 
Sir Richard Temple rendered to the establishment of forest 
conservancy, and as one who on several occasions accompanied 
Sir Richard on his tours in the Darjeeling lulls, 1 can say that 
Lower Bengal forestry at any rAte had no better friend, unless 
perhaps it was Sir Richard’s predecessor Sir George Campbell, or 
his successor Sir Ashley Eden, foi all three took the greatest 
interest in the welfare of the Department, and all three I am sure 
held strongly the opinion that its officeis should be scientific men. 

The point in Colonel Pearson’s most interesting paper which 
has most particularly drawn my attention is where he sa^s : u The 
use of the term 1 Conservator 1 was rIro delibeiately adopted by 
Government, as indicating more stiictly the first duty of the 
Forest Department. Then, as now, there was a disposition in 
some quarters to insist on its being a re\enue-pioducing depart- 
ment, an idea which, if carried out, would neceRsaiily end in 
forest destruction.” This is a most ini]>ortant remaik and one 
which cannot too strongly be kept in mind, for, if 1 mistake not, 
the tendency of the policy followed by some of Colonel Pearson's 
successors has been to make the Department in the first place a 
44 revenue ” one and to some extent to relegate conservancy and 
improvement to the background, especially in some Provinces 
and roost notably in Burma. In my opinion, and I believe I 
am not alone in the opinion, making the'Kiollection of a large 
surplus revenue the chief aim of a Forest Department is a 
dangerous policy in several ways, and especially as it may so 
very easily lead to over-cutting, to the neglect of works of 
improvement, to a falling off in the quality of the staff and 
in the interest taken in their work by both officers and 
suliordi nates, and to the gradual replacement of forest conser- 
vancy by forest 41 destruction” or at any rate “ deterioration,” 
In a recent paper read before the Royal Colonial Institute 
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I Raid : “ I believe it to be a wrong policy to gauge the work 
of such a department and of itn individual officers! as is only too 
often done, by the amount of their financial surplus. It is for 
the Government to decide what, and how much, produce is to be 
given free, but the consequent reduction of revenue ought not to 
be made the reason for the reduction of staff, a curtailment o£ 
woik and a consequent loss of efficiency. Forest conservancy 
has a higher aim than that of merely giving so much revenue, 
ar.d it is a mistake to encourage officers to risk over-cutting their 
forests in order to please the financial authorities. We have 
sometimes been made to underhand that if we require a better 
staff and more ez|ienditure on inq>ortant works of administration 
and improvement, we must first show that they will pay* and 
for my part I believe this principle to be wrong.” 

Having drawn attention to Uolonel Pearson’s opinions and 
explained my full concurrence in them, I should like to turn to 
the first paper in vour August number, in which another former 
Inspector-General of Forests, Sir D. Brandis, adds to an 
appreciation of the services of the late Inspecter-General Mr. 
Hill, whose recent sad death 1 and all his friends have been so 
Borry for, a few remarks all of which I am not quite sure Mr. Hill 
himself would have fully approved. Sir D. Brandis says : 41 The 
forests of Lower Burma had, since 18dti, been worked on a 
well-considered plan, and bad ever since that time yielded a 
steadily increasing annual crop of teak timlier and of revenue. 
Now, since the annexation of Upper Burma, the net annual 
revenue produced by the Burma forests equals the net forest 
revenue of all other Provinces taken together. It Btands to 
reason that service in Burma must be regarded as a necessary 
preparation for employment in the highest appointments.” Here 
we have an indication of an opinion which seems to differ 
considerably from that of Colonel Pearson. I believe I am right in 
thinking that, at the present time, forest management in Burma 
is too much subordinated to the production of revenue. The* 
selection, demarcation and settlement of permanent reserves, a 
work which elsewhere is completed or nearly so, it still very much 
behindhand in Burma. Fire protection, as we know from the 
correspondence that has gone on in the lv ditin ForttUr for 
several years, it in a backward condition, many officers expressing 
openly their disbelief in its utility. Of roads, not merely for 
export but for inspection and forest protection, there are practi- 
cally none ; bouses for the staff have hardly been started ; and 
the only works of importance that have been carried out, if I am 
not misinformed by the reports I have read, are the clearing of 
streams to improve them as waterways for timber floating, a very 
important work no doubt, but all the more useful if •npcnemenM 
by good roads rendering access to the forests easy and simple. I 
aee too, from your pages, that no good plana of campaign have 



190 


OR CERTAIN IMPORTANT FOREST QUESTIONS. 


been organised to deal with the critical period which will come 
when the bam boos flower. Excellent work in tanngya plantation 
has been done; but what workH have been done in those 
reserves where taungyas are not cut and where the constant 
extraction of only teak must be impoverishing the capital of the 
forest and encouraging less valuable species? In a recent number 
of the French forest magazine, the Revue des Eaux et Forte, 
was published an extract from a report by the French Consul at 
Rangoon dealing with the teak trade. He says : 14 The remarkable 
decrease in the export trade in teak wood, and especially to 
Rowland, is attributed to the small amount arriving in Rangoon 
and also to a notable falling off in the quality of the wood, timber 
suited to European requirements arriving in less and less amount 
each $*ar. The total imports of teak wood into Europe during 
1901-02 fell nearly 40 per cent , while the consumption only 
decreased 15 per cent. England seems to be losing its monopoly/* 
How far the Consul's statements are accurate I have no 
means of ascertaining, but it rather looks ns if, in the desire for 
revenue, the quantity cut for some years back has been greater 
than it ought to have been, so that the reaction is now* beginning 
to be felt. I cannot say that I regret it, but I think that if the 
Burma officers could have their energies diverted for a time 
from the necessities of making large surpluses and could devote 
them to the consolidation And improvement of the estate, it would 
be a good thing in the end and give the new stock a little time 
to grow. I expect that in most Provinces the Btory is the 
game, in a greater or less degree, though I think that, of late years, 
there has been an improvement elsewhere than in Burma, and 
most of all in those presidencies where forest matters are not so 
directly governed by the Inspector-General’s advice as they are 
in the north and where service in Burma is not 41 a necessary 
preparation for higher and more responsible positions.** 9 

That arrangement of sending officers to Burma to qualify 
for promotion is, to my mind, a mistake. The opinion of a 
really good officer will always be of value, whether he has actually 
served in the locality or not, and just as a good officer was wasted 
when my old chief Major Douglas was transferred to Burma, so 
work in two Provinces may be retarded by sending a man from 
one which he knows # thoroughly to another of which he knows 

* Whilst printing cror correspondent’s article in extnao we would wish 
to disassociate ourselves from some of the opinions expressed therein, for 
which the writer is solely responsible. We trust that those Officers who 
have been, wa feel sure through inadvertence, to some extent unfairly 
criticised, and those Provinces in which the progress of Forestry, owing to 
an evidently imperfect knowledge of the true state of affaire at the p r es en t 

time, has been adversely commented upon will And defenders. We shall 
thus be able to satisfy our distinguished correspondent, whose evidently 
keen and laudable interest in the welfare of the Service he so worthily 
adorned we all applaud, that his fears on the score of the quality and 
quantity of oar progress since he left us are groundless .—Hox. Jfin. 
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very little. Then, too, there is the certainty that if not eventually 
given the promotion he has been sent to qualify for, he will ever 
after have a grievance. 1 think that I am just in saying that 
it is not to Burma that an officer would go to see the best systems 
of demarcation and settlement, the best fire protection, the best 
working-plans, the best communications, the best system of 
housing the subordinate staff, the best planting work, and the 
best arrangements for the extraction of timber. To really qualify v 
an embryo Inspector-General should see something of all 
Provinces, and that is manifest!) impossible. 

I should now like to say something on the “ Botany” ques- 
tion. Apparently our old Inspector-General has persuaded 
himself that 14 shikar ”* is the real special subject that Forest 
Officers should study. I may he wrong, but I do not think that 
this was always his opinion. There are plenty of officers who 
would be glad, I expect, if the Government took the same view;, 
though it is hardly likely to, and nowadays few Forest Office ip 
can get any time for shikar, for there are too many reports to be 
written and every moment a\ailahle for out-of-doors has to Dp 
devoted to inspection, which uMially means the companionship 
of quite a large following and the consequent absence of any 
chance of game. Those officeis who do much Bhikar generally 
take, I think, an occasional holiday for the purpose, and a good 
thing too; but sink ir and inspection are, I maintain, incom- 
patible, for either you see the game and fail to remark what is 
doing among the trees orjou see the trees and the game gets 
away. Sir Dietrich says that “ many English botanists” hold the 
opinion that a good liotanist must necessarily be a good Forester. 
I should like to know on what gioundB he makes that statement, 
for though I have myself a considerable acquaintance among 
English botanists, I know of none who have, or were likely to 
have, said any such thing. 

What some botanist may have said is that, oceteri* parib tea, 
the officer that is at home in the forests knows the trepe that he 
has to deal with or can easily find out about them, knows their 
value economically and sylviculturally and so on, is likely to he a 
better man than one who does not. Sir George King, as an 
instanue, said in his address to Section K at tfee wetip fflt the 
British Association at Dover in 1899 : 44 To most people who give 
even casual attention to the matter, it appears fitting that the 
possession of a knowledge and liking for Botany should fotyh, a 
strong characteristic of officers whose main duties ana to bp in the 
forests” 

1 — 

' * The writer would seem to have misread the article in question Sir 

gfetrich says (on p 312): “Doth lo>e of. sport end demotion fe> Jtyapy snd 
wtsmgsgy are most useful AwH but tk*f #**'*»% The }t#e» mo 




< I Well remember the secret Ming of despair which I bed 
when, in 187A, I was sent to work in a region of many trees ver jr 
little known* There were no ** Forest Floras,” no 44 Flora of British 
India,” no lists with native end scientific names, and except one 
or two kinds nobody knew which trees had good timbers which 
worthless ones, what kinds were useful for building, which far 
fuel, what for valuable minor products and so on* 

I found some small acquaintance with Botany and some 
capacity of studying such hooks as there were a great help, and it 
always beats me to imagine how men who really love the study of 
sylviculture can get on without rather more personal knowledge of 
the trees oonceroed than is given by a mere knowledge of the 
name and often not even of that. If he is to be really useful a 
Forest Officer has not only to know his tiees, to understand their 
value and their physiology and how to make the most of their 
products, hut he has to be also more or less a zoologist, a geologist, 
Wtc. It will be a bad day for the Department when it gets to be 
supposed that an officer need know none of these things, when 
bn loses the prestige of being a scientific man and appears openly 
as only an official timber merchant with a dash of the policeman. 
Then there will be no need for Forest Officers, Burma-trained or 
otherwise, as Inspector-General or even as Conservator ; a few 
junior Civilians will do as well ; forest schools to teach useless 
sntyeots will be unnecessary, and the fabric of which most of us, 
and I foe) sure, more than any, Sir D. Brandis himself, are proud, 
will crumble stray. No! Isay it emphatically if the Indian 
Konst Department is to preserve its prestige, it must be a 
scientific department and its officers must be capable of addling 
on all subjects connected with trees and forests ami their 


To think that the old Forester who, as he himself tells us, 
bad the chief work in starting the Department, can imagine that 
the solution of 41 the problems of sylviculture sad of forest 
management ia a practical manner " can be effected without a 
good acquaintance with the iadividual species which make op tho 
forest Is a strange thing, and for my part 1 hope that tho author* 
ities WiU not take hie opinion too seriously. The fast is, I 
expect, tbit ho and others have a wrong idea in their mind 
tamiag tM “llotaaists" or “Entomologists” or what 
They Mmino *u*4 people to be those who think 
nothing ewe ; they have in their mind's eye the fear 
callsetfaff tin, only interested ia the search for rare plant* er 
th^ ssan with tbs butterfly net ewtooUeeting tubes, or fete wftfev* 
hafomor and chisel and a bag of rooks $ bnt those am not thotMl 
of pomes tfchb WO necessarily want or that we need think of. 
botaafcfce* others 1st ” that I should think of would hr tbsouewbe 
Imm* qftyt A m*! tjMml taaehiatf In *(Ur ttaa, wt» IfM flM| 
Mt kMV cm MOMNfalb BM* 
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with it find out what use it ii an* hm Iff It to bw tl4el*d, who 
understands wall the main principles of pleat phyekicgj, wbwj if 
he ernes across aa insect doing damage feme how to go to work 
to find out what it if, and to ascertain what is known tf the means 
of preventing its damages* and to on. A few moo who are 
specialists are doubtless useful in the staff of a Forest Service, but 
it is not specialists that are required, hut that all Offieert should 
know sufficient to be able to UBe their powers af observation with 
advantage, and to the benefit of their work. An officer who earns 
only for new plants, a new insect, a rare mineral eta' jpsMy 
photograph is not likely to be in the first rank at a sylvla^^*^ 
any more than the one who is only interested in shikar or 
polo or m lawn tennis or in billiards ; but in a geneml w uur^Nf 
are all useful things, and so far as the present maim far 
report* and correspondence allows, every officer should, 1 think* 
have a private study in addition to his work, if only as something 
to fall hack upon when at last his pension time arrives and he 
takes his place among the unemployed at Home. The private 
interests make life in India much more endurable, and whan 
these interests are of a kind to be useful in the offieer’s opr* 
work, it is all the better. 1 can, myself, call to mind the namcst 
of many of my contemporaries who had useful hobbies, and I oWn 
also call to mind many who were good all round with a sufficient 
knowledge of most of the necessary subjects and capability of 
using that knowledge. Careless writing, like that of Bir D< 
Brandis, is only harmful nnd dangerous, and, as I have before 
remarked, I only hope that the authorities at the India Office and 
at thn Supreme Government in India will not attach too much 
importance to it, and indeed, 1 may Add that I hope that It 
will not make the young men uow in training at Cooper’s Hitter 
Behra Dun think that they can dispense with toe study of 
scientific subjects which they are expected to pass in, and on a 
knowledge of which their careers m India will so laigely depend. 
Shikar is an excellent amusement and is often a necessity, as the 
poorest shot knows well, for there may easily bt casts where kit 
dinner depends on his success ; but it is not tb* only pursuit, a* 
even the best pursuit, which will indace a map to 44 stake thft 
forest his 'home ” and learn to understand it, t& observe all that 
fe going on, to devise improvements in adnainistljatioau aftd ifhen 
he leaves it finally to feel that it is in a better tqgdittep ip ffvwgf 
respect than when he assumed its charge* Bvgy officer in the 


* Mr. Wsialdenegleets to inform w how the Forest 
WfieHapoelUoa m the total absence of ladfeu woe** 
ms«U telh US that he felt a feeling akin to despair ip 
writ la a region full of unknown trees To the work 
vlMlwlMmeapieSe lathe foremost tank, the f 

ff'fin&uff 1 £ tfc's&M- wj,, 


I ft* to M tt it to to be plttMlft* 
Mi l »to to to » rf it* iiwct tmmmrnt . 
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Service is called upon at some time or another to prepare 
working-plans. He has to begin with a description of the locality 
and bring in his knowledge of meteorology, geology and the 
■composition and value of different soils. He has to go on to 
describe the forest growth and the idiosyncracies of the different 
species composing the forest as regards light, heat, climate and 
.soil. He has to study the field agriculture of the surrounding 
district and the mutunl relations between it and the forest He 
has to describe and. if possible, map the boundaries, outer and 
inner, and apply to the subject his knowledge of surveying and 
.geography. He has to study the legal position of the area and 
has often difficult questions to deal with in special systems of 
revenue settlement peculiar to the place. He has to describe 
carefully and carefully classify the forest crop on the various parts 
of his area, study its component kinds and their sylvicultural 
requirements, notice the various kinds of produce that it yields, 
capable of utilization for timber, fuel, minor wood industries, 
extracts for tanning, dyeing, medicine and other purposes; report 
on the injuries to which the crop is liable : fire, frost, climbers 
and parasites, grazing, insects, fungi and what not, with the best 
way to meet them. Then be has to describe the roads and 
rivers and other works of engineering met with or required, 
the markets for produce, and their positions and wants and the 
methods of extraction of mnterial. 

And when he has gone into all these questions, requiring not 
perhaps high special scientific knowledge, but a sound training 
in some substantial part, at any rate, of many subjects of both 
pure and applied science, he ha<> to prepare his plan of working 
which is to last for many years ami provide for the yearly utiliza- 
tion on the interest on the capital stock and the progressive 
improvement of the capital. Can it be said that all this (my 
description of subjects is taken from the Government authorized 
text-book on the “Preparation of Forest Working PlanB for 
India* 1 ) can be done by a practical man without regular training 
and without a proper knowledge ot Botany and allied scienoeB ? I 
feel sure that most impartial people will sAy no ! As a 6nal remark, 
t may suggest to such of your readers as are still sceptical, the 
Study of the article “ Forestry in America, ” by H. J., the 
commencement of which appears in your August number at 

r ige 323. If that does not convince bim that Forestry, itself, 
maintain, a scientific subject, cannot do without the aid of 
Botany and other allied sciences, I do not know what will. Indian 
Forestry, as Colonel PearBon says, must be something more than 
the mere collection of revenue if it iB to maintain the position it 
has in India and the prestige it enjoys outside Indian limits. 
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Ons renders will hare perused with I nterest m artiste on the 
training of Forest Offieers from to* pti of Colonel Bnnoo^ts 
article which the Service will be proud of, Since it proves the keen 
interest which its senior retired officers maintain in its efficiency, 
prosperity and well-being. We are happy to think that as long 
as those who have so brilliantly distinguished themselves whilst 
serving on the active rolls continue to evince, this keenness in our 
welfare we are not likely to deteriorate. There can be little doubt 
that the expression of their opinions on this important question 
of professional education, both by those on the retired and those 
on the active lists, would he of considerable value at this juncture, 
seeing that the Service is practically face to face with another 
threatened change in the training of its recruits. Colonel PearSon 
invites discussion, and his article affords plenty of fbod for 
serious thought and grounds for argument both for and against his 
propositions. 

We have already Advocated in the pages of this Bfagasine 
a hat we consider the ideal 4 plan, the plan which we y as a Service 
and as the only trained Foresters in the Empire, know to be the 
true solution of the difficulty which may shortly have to be faoedt 
our suggestion being the formation of an Imperial Forestry College 
and the training in England of English Foresters for servioe both 
at Home and throughout our dependencies This is an u rg e nt 
need of the Empire. We have suggested that, in the event of the 
Royal Indian Engineering College being closed as an Indian 
P. !J r . D. training ground, Cooper’s Hill, owing to its many 
advantages for the purpose in view, should become the head* 
quarters of the Forestry College. 

But whilst thus advocating the question of the maintenance 
of and the imperialization of the College, whether for the 
teaching of Forestry or— for the suggestion appears to be an 
equally sound one— for the training of both Forest and Engineering 
students for service in the Empire as a whole, as we have recently 
seen proposed in the columns of the Pipmer, it (Will he well that 
we should not lose sight of the other ways of dealing with the 
question— that we should not, in fact, place ell our moitty upon the 
one home, only to find that it gets * left v and rtenatat behind in 
company with the starting machine and its operator. We would 
WiBh therefore to consider here Colonel BtorsonY proposition e t 
suggestion of a return to the old system oftmtain£ atttttrta to thfe 
Forest colleges of the Continent. This question* OS hi the case of 
the osiers, mould, we think, be looked at in all ttotteeriikg* an# he 
thrashed out on its merits. We we aware tost xWaay of bur host 
scientists have in toe days of their youth studied in toe lecture 

and worked in toe laboratories of the great Oskst speeialuts. 
Wo knew that to-day many English students fft t* these Qanaea 
Udfikhaeeohoelslsr that thorough grafting to their subject which 
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the sopineuesa of our own nation in such matters preeludes their 
obtaining at Home. And we ask , 44 Are they not justified in no 
going?” Whilst, the hallmark; 44 Mai® in Germany" is often 
Synonymous in the commercial world with the cheap and nasty, that 
same hallmark in the scientific world has long been acknowledged 
as being very much the reverse. And though made in Germany 
the Englishman does not remain there. Owing to pome constitu- 
tional deficiencies he apparently usually requires more to eat than 
his German confrere, and therefore has to seek out spots in his own 
Empire where his pay will be more commensurate with his grosser 
appetite. It follows that the man himself and the Empire both, 
benefit. It may be granted that this is not as it should be* 
but until we, as a nation, place the telescope at our seeing eye 
the true position of affairs will not be perceived. We are here 
concerned with facing realities, not the might he's. We think 
therefore that this question of a return to the Continent should 
not be approached in a spirit of carping criticism, but rather 
that it should be discussed in all its bearings in as judicial a 
frame of mind as any of the other proposals &ur U tapis, since 
out firet thought must tie the well-being of the Service, and 
that well-being is entirely dependent and wrapped up in the 
kind of men recruited and the thoroughness of their Home 
training. That we all admit. 

We are, however, of opinion that a return to a Continental 
college, should it become necessary, would require a modification 
of the old arrangements. The students during their stay at the 
college should, whilst getting the best of the Continental training, 
at the same time in some way be Bhown how the principles they are 
being taught bear upon Indian Forestry, be taught something about 
Indian trees, how to apply to Indian conditions what they have 
learnt in the European schools, etc., and that information would be 
required to be given at first band week by week in the leeture-room 
us well as in the forest As in the old days, there should be a 
Chief, of the rank of a retired Inspector-General, who would still 
be required to exercise a general supervision over the students' 
work, to perhaps accompany them on some of tbeir more important 
tours, and to be the responsible officer to represent the India Office 
with the Continental college authorities ; but we venture to think 
that something more than this Chief in necessary. With a couple 
of dozen students, which the numbers of the three years would 
total up to, it _waul<f be quite impossible for the Chief to cope 
with the necessary lectures, nor indeed would it be compatible with 
his position as the representative' of the India Office that bo 
should undertake such duties. 

For the special Indian lectures at least two men would be 
inquired, end we would suggest that such men could be best' 
found in, wed taken from, the ranks of active members ie thd 
llerv we itself. Keen tiieu and goad men would be idquM bo 
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fill such posts, as on then wank! almost entirely depend the 
efficiency of the recruits coming oat ; bat there would be no 
difficulty in obtaining them. In faet we surmise that the difficulty 
would rather be the other way, when it became only too apparent 
that the numbers to select from were only too numerous. These 
two officers would remain in residence at the collage and should 
be made entirely responsible for the discipline of the students 
and for the manner in which they worked, etc. The details of 
fixing the hours of the Indian lectures would be a matter of simple 
arrangement with the college authorities. Under somt each 
plan the senior officer in residence would hold much the llMne 
position as regards authority and discipline as is held ftiv 
Scbhch at Cooper’s Hill, the Chief occupying one analogous 
to that of the President of Cooper’s Hill. The introduction of 
this scheme would have several advantages. The men deputed 
would themselves greatly benefit by Buch a deputation and 
through them the Department. The fact of there being such 
posts availnble would form an additional incentive to the hard 
and keen workers, men who now look in vain for any stray 
plums on the Forest Tree, — that Tree of the many branches 
immortalised by a former Inspector-General. For although 
the Department knows how to grow trees, it certainly does sot 
seem to be able to make this particular one bear muoh fruit, or 
is it that the foliage is bo thick and dense in the lower portions 
that the twigB wither, die and drop off in their efforts to push np 
higher and see whether it does produce an odd plum or two ? 
But the great advantage would, we think, lie in the fact that the 
Forest students would have as their Indian lecturers men straight 
from Departmental work and absolutely au oourant with the 
changes that were taking p’ace. The dictum Tempora mutantur 
no§ et mutamur in illie is very true, even in the unchanging Bast, 
and perhaps nowhere more so than in the Forest Service in 
India. One has only to compare the progress blade in the last 
decade with that of a decade before to beoongs aware of this 
almost self-evident fact. As this progress is liken to he equally 
rapid in the futnre, we consider that the two Ipoturera on the 
Indian portion of the curriculum should be kept equally 
progressive. 

-¥• M sure that in thus writing we shall no| be* considered 
tie be toaoy way reflecting upon the present fcuMtotef the 
BreMtnental recruits. We have oheedy^lhhM.jlitt 
and me would wish to see the present ootkge lied biSStbo* 4& 
teaching put on an even wider basis. We aretare AfeKtag Viththe 
subject from one of the other points of View* In Vbeataft of the 
9tnd» afo going to a Oontinential collage, th*4e echtogpesto avail- 
able «*ly ha taken by mere junto* men, aud fee s ^ Os M 
mt M anpeesefh^y looked ton in ith* act*** atrvfe* $ste 
wp flitft ft*. fiW areentog wi» be okerty wdaretred sid 
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that with ns sll Salue populi stt prema lex , the Service taking 
the place of populi . 

With regard to the selection of the officers to be deputed, wo 
would suggest, that the senior should have from 18—20 years* 
service, in fact be a budding Conservator, whilst the second 
should be sufficiently his junior to avoid there being any question 
as to the authority of the senior, i*. t he might be chosen from 
15-year service men. The officers so selected would be seconded, 
and their deputation might be for a period of three years 
corresponding to the length of time passed at the college by the 
students. This would reduce to a minimum the chances of a 
man getting stale and uould bring in a succession of men fresh 
from actual work in the field. 

We throw this out as a suggestion. Others will perhaps have 
better ones to make, and we trust they will gi\e the Service the 
benefit of their ideas upon Ihe subject Theie is one point upon 
which, we think, too mnch stress cannot be hid and upon which in 
all probability most agree. The Forester to be really efficiently 
trained requires special courses of lectures in the vatious branches 
he has to study, and these he cannot obtain except at a Forest 
College proprement dit. 


Votes on Indian Tims, II- Votes on Sopsa odorata* 

By D. H. Allen, Forest Ranger . 

Eopea odorata , Roxb. Vern. Thingan , Burma. 

A large evergreen tree sometimes attaining a girth of over 
12 feet. 

Bark dark brown with deep longitudinal furrows, about half 
inch thick ; the younger shoots are of a greyish colour. The 
leaves in some specimens are oblong, inclined to be lanceolate, in 
others ovate ; young leaves puberous, becoming glabrous as they 
get old. 

The flowers are small, white and very fragrant, growing on 
very short stems The fruit, a nut, is attached to a calyx with two 
long and three short lobes. This description agrees with that 
given in Kura 11 Forest Flora." 

The flowers appear in Marsh and continue till April. The 
fruit appean in May and June. 

It grows mixed with other species in the tropical Iw te te i& 
Lower Burma and is also found in the Pytemana district. In 
Mevgni and Tavoy it is plentiful. It grows up to an otevattoAOtf 
about 1,000 ft. 
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The colour of the timber varied from yellow to brown. The 
timber is hard, heavy, close and even-grained. It is said by the 
timber traders of Merged that trees with narrow leaves have 
harder and better timber than the trees with rather broader 
leaves. The specimens of the former kind are said to grow chiefly 
in valleys and small bills, the latter on low-lying land and along the 
edges of the larger streams. The wood is very durable. It is 
used in Mergni chiefly for boat building ; boats bnilt of thingan 
are said to last longer than boats bnilt from any other timber 
found in Mergui. Although attacked by Teredo navalia it is less 
susceptible to their attacks than the other timbers known here* 
except perhaps Fagraa fragrant . N 

While on the subject of boat building it may be of interest 
to mention the way the people here preserve their boats from the 
attacks of Teredo navalU. Once every month or bo the boats are 
taken out of the water and raised off the ground by placing two 
logs or anything else that may be suitable under the two ends 
oi the boat. A lighted torch made of split bamboo is then held 
and moved about under the boat till all the water that the wood 
has absorbed evaporates ; this burning operation lasts about two 
hours ; the boat is then well smeared with earth oil and allowed 
to stand for about six hours. 

Thingan boats treated in this way are said to last for 25 
years. 

Thingan is also very good for house building, the timber in 
houses fifty years old showing no signs of decay. In Meigui it is 
seldom UBed for thiB purpose because a duty of Rs. 15 per ton j’b 
charged on it, and many cheaper timbers being available the 
people prefer to use these. The timber is also used for roof 
Bhingles, cartwheels and furniture. It makes almost as good 
shingles as teak. The Burma Kailway has been supplied with a 
large quantity. The tree yields a yellow resin, which is some- 
times used in varnish. Barmans use it in painting pictures. It 
is ground into a fine powder when dry and mixe£ with the paint; 
it is said that pictures painted with paint in which thingan 
resin has been mixed keep their colour much longer than they 
would otherwise. It is also mixed with ink for the shine reason. 
The resin is also used for caulking boats ; for this purpose it is 
said to be better than Pwenyet, the product of the datnmer bee. 
It is not largely used for any of the above mentioned purposes, as 
the systematic tapping of thingan trees is not aTfowerf* 

' Thw local price of round timber is Bs. 40 per ;eawn timber 
at Rs. 60. From 300 to 500 logs cop& he hCffrted 
annopHy k° m bore if the timber cquW be worked vtyt* 

however, very hard to get contractors tfsek deft timber 
in tfr is e pr ts r qisphants being veryoavraia&d titetito of MMoes 
for dragging being unknown 
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POUGSTHY IN AMYIWU. 


Fortitry la Amarioa- 

By H J. 

{Concluded from page 450 ) 

In chapter IX. Dr. Fernow devotes nearly fifty pages to the 
•* Principles and Methods of Forest Policy.” 

After summarising the principal contents of the previous 
chapters, the necessity for, and the justification of. the State’s inter- 
ference in forest matters are laid down. The providential functions 
of the State, as guarding the interests of the future, are performed 
by direct control, that is, by ownership, and management by its 
own agents; by restrictive measures, exercising police functions; 
and thirdly by education. 

The first College of Forestry was instituted by the State of 
New York, 1898, and is administered by Cornell University. 
Among the most efficient means of education are experiment 
stations: the State alone can afford to conduct extensive 
investigations that raunt be continued for scores of years 
under systematic organization, and such experiment stations 
are obviously best utilized when worked in connection with educa- 
tional institutions. A still more far-reaching influence, also of an 
educational character, is properly exercised by the State in 
securing and publishing statistical information . 

These statistics would refer first of all to the use made of 
the soil. 

All culturable soil should be devoted to systematic food 
production and the absolute forest soils to systematic wood pro- 
duction : certain forests too exercise a potent influence on cultural 
conditions, so that topographical location and its relation to the 
hydrography of the country are important to know. 

To get an idea of the amount and value, present and future, 
of our forest resources we must know the composition, consistence, 
constitution and condition of the forests, and especially the con- 
ditions and stages of development of the young crop. The 
commercial side too is important, though a statistical investigation 
of market conditions or of the requirements of wood-consuming 
industries offers no great difficulty. Lastly, the methods of forest 
management as well as the condition of the resource call for 
statistical inquiry. 

The Federal Government of the United States has lately 
inaugurated through the Forestry Bureau a system for the en- 
couragement of organised forestry, which consists in giving private 
owners specific advice as to the management of their forests ; the 
Government bearing the greater part of the expense of these 
working-plans. 
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A discussion of the principles of the State's taxation of forest 
propei ties, of export duties, and of the State’s responsibility with 
regard to protection against forest fires and other injuries, and 
finally, a discussion of the right of the State to interfere in the 
management or mismanagement of private forest properties closes 
the chapter. 

Chapter X is devoted to the forest policies of foreign nations, 
and shows an intimate acquaintance, both professional and 
administrative, with the forest policies of all the principal forest 
growing countries. 

The past history and the present st*»te of forestry K of 
the following countries is given At some length, though in a 
condensed but interesting form: — France, India, the British 
Colonies, Russia, Austria, Italy, Switzerland, Sweden and Norway,- 
and lastly Germany, to which country thirty pages descriptive of 
German forests and their management are devoted. 

Chapter XI relates to the forest conditions of the United 
States. The actual area under forest is given roughly as 500 
million acres, hut this Area has for the most part already been 
worked over and the marketable timber of the better kinds extract- 
ed The productive forest area is about 26 per cent, of the whole 
country. 

The Federal Government started forest reservation so lately 
as 1891, and has now reserved some 60 million acres, which how- 
ever includes a good deal of scrub jungle, grazing land and desert, 
and even so only amounts to a little over one per cent, of the 
public domain. 

The State of New York owns near 1| million acres with the 
Avowed purpose of increasing the acreage of State forests, hut the 
majority of the States have not yet begun to acquire State forests 
In 1880, there were 200 million acres in the hands of private 
owners, mostly agriculturists, but much of this area has since 
passed into the hands of wood-working companies. 

Of late years a tendency has developed in the timber trade, 
as in other industries, to consolidate forest properties, And to form 
trusts, which now own some millions of acres of forest land. 
Such traits, controlling Inrge areas under uniform and continuous 
policy, may prove, next to Governments, the best agencies for 
practising forestry properly organised for continuous business. 

Of the *500 species of tree growth in the American forests 
not more than 100 are useful. The most important are the 
oonifers, commercially called ,# soft-woods ” to distinguish them 
from the broad-leaved species or 11 hard-woods.” 

In order of importance the ohief kinds are : -White pine, 
Spruce and Fir, Hemlock, Long leaf pine, Short leaf and 
Loblolly pine. Among the hard-woods, the oaks are the most 
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important, followed by the ashes, hickories, maples, the tulip tree, 
chestnut and other kinder 

The principal supplies of timber are in the white pine 
forests of the Lake States, and the yellow pine forests of the Gulf 
and South Atlantic States. 

The Atlantic forest is principally composed of deciduous 
species, with a small mixture of conifers. 

The burning question in connection with the protection and 
working of the United States forests is the forest fires, which are 
most destructive. The standing timber, the young growth, the 
accumulated leaf-mould, the fertility of the soil, are all destroyed : 
the timber supplies have thus been decimated, and the protective 
function of the forest co\er on the mountain slopes veiy consider- 
ably injured, producing denudation, droughts and uneven seasons. 

The last chapter of T)r Fernow’s book gives a history of the 
forestry movement in the United States. 

The first official recognition of the necessity of a forest policy 
was in 1876, when the agency out of which grew the Division of 
Foresty, now designated as Bureau of Forestry, was established in 
the United States Department of Agriculture. This bureau pre- 
pares working-plans for private owners, and two million acres 
have thns been dealt with. 

In April 1882 the American Forestry Association was 
formed, and it has become the centre of all private efforts to 
advance the forestry movement. It publishes a monthly journal, 
now called Forestry and Irrigation , and is quite unaided by 
Government. 

New York was the first State (even before Federal Govern- 
ment), to inaugurate the policy of forest reservation, as well as 
to make the first effective forest fire law (1885), and further took 
the first steps to provide technical education in forestry by estab- 
lishing in 1898 the New York State College of Forestry, to be 
administered by Cornell University, together with a demonstration 
area of 30,000 acres in the Adirondacks. 

Pennsylvania, next to New York, has most progressed in 
forestry, and Miohignn comes third. The most complete forest 
fire law is that of Minnesota, 1895, but the reduction of forest 
fires appears now to depend chiefly on education and development 
of morals, which must come in time. 

The Division of Forestry in the United States Department of 
Agriculture has now, for the last 25 years, been the official centre of 
the forestry movement, and together with the American Forestry 
Asscoiation has largely moulded public opinion. 

The principal result of the influence of these two agencies’ 
towards a federal policy was the inauguration of forest reservation; 
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•In 1891, an* Act was passed by Congress hy virtue of which in 1894 
seventeen forests with a total area dr 174 naUlion acres were 
reserved within the three years following. 

These reservations were established usually upon the petition 
of citizens in the respective States and after due examination, 
the Forestry Association acting as intermediary. 

In 1897, thirteen more forests, with an area of nearly 214 
million acres, were reserved, but owing to a want of proper forest 
administration this wholesale reservation met with a great deal of 
optjosition, especially in the Western States, who, however, have 
later learned to' appreciate the wisdom of these reservations, 
especially in the irrigation districts. 

The administration of these reserves is still of the crudest 
kind, and forestry practice is as yet hardly attempted. The 
Forestry Division of the Department of Agriculture, elevated 
to a bureau in 1901, occupies only an advisory position, and is 
still without administrative functions, though it ought of course 
to be in charge of the public reserved forests. 

Are there any lessons to be drawn from this sketch of forestry 
in America ? 

The Indian Forest Service is the largest forestry establishment 
in the world, and has been in existence much longer than the 
Forest Department of the United States. Have we progressed as 
we should have done, and advanced our professional kuowledge, 
or are we paralysed by officialism, or sunk hi indifference ? 

It must certainly strike one as curious that, while in Amerioa, 
where forestry is only just starting, there should be numerous 
research bureaux and systematic agencies for collecting and 
publishing statistical information on forest matters, there should 
not be in the whole of India one single forest experiment 
station. 

Generations of Forest Officers come and go, hut very little 
definite reliable kuowledge is accumulated regarding the rates of 
growth of our principal species, the classification of the soil and 
climate conditions of the chief forest countries, the age of maturity 
of our timber trees in different localities, the best methods of 
ensuring natural reproduction in the more difficult types of forest, 
'and the normal rales of production per acre per annum in our 
best-stocked forests. Even the life-history of the pal tree appears 
to be only imperfectly understood, and in one corner of the 
Continent it is openly declared by some that firetprotection in 
forests is generally a mistake. 

Surely these reflections suggest that at any rate at Dehia Dun 
if not at all other provincial centres, there ought to be systematic 
and continuous experiments made in all these subjects. 

, JSp doubt t£ie Department is always pndennanned, and tye 
Government vastly prefers its officers to be engaged in revenue 
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work than in technical research, since the latter yields no imme- 
diate return ; but we must feel that we have duties to our own 
profession as well, and a share to take (in our own quarter of the 
world) in those experiments and researches which are year by 
year being made in France, Germany and America. 

To the Forest Research Bureau we require an office attached 
for the collection of statistics and data of all kinds regarding the 
Indian forests and the principal species they contain. 

At present, a large proportion of all the knowledge and 
experience gained is generally lost again. Much information no 
doubt is buried in working-plans, which are most often not accessible 
except to officers in the circle to which they apply. Personal 
observations and the results of desultory experiments may often 
be embodied in stray reports or sometimes in the Indian Forester^ 
but even so these records are not generally available nor easy to 
find afterwards. 

What we want is a central office, where data of every description 
would be collected from reports, working-plans, and memoranda of 
nil kinds, and the results of all sample plots, enumeration surveys, 
yield tables, etc., catalogued and compiled so as to he permanently 
on record and easily available to everyone. A collection of 
photographs of forest crops, drawings and models of engineering 
works, would also be useful. 

At present very insufficient record is often kept of our sample 
plots for rates of growth, for results of thinnings, etc. The same 
applies to plantations. In order to profit by experience, there 
should always be a large-scale map kept, and the annual results 
of all sowings and plantings placed on permanent record in full 
detail; nor is it sufficient to state simply success or failure, as it 
is the suspected reasons for the failure that it is important to 
record. The means of communicating ideas between different 
divisions, circles and provinces, too, are at present insufficient. 
Why should the most successful methods of planting deodar in 
Jaunsar, for example, be unknown and unheard of in the Punjab? 
May not the Central Provinces too have something to learn from 
Burma regarding the working of teak ? Compare the New Yoik 
Forestry and Irrigation with our own Indian Forester • 

It was not long ago suggested in the Forester that a special 
officer should be detailed to undertake the collection of all data 
relating to the commercial side of our work, and to this might 
well be added the collection of samples of forest produce and 
specimens of economic products. 

As time goes on, if we are to hold our own in the profession 
we shall certainly require more specialists, and the time has 
already come when we ought to have a separate working-plans 
branch, under a Conservator who would also be Superintendent 
of Working-plans. 
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Notsi ob thi Forwt Nursery anjl HaatatioBS la the 
Panoh Mahals. 

By R S. Pearson, I.F.S. 

I venture to write the following notes on plantations, partly 
with the hope that they may be of interest to some of the readers 
of the Indian Forester, and also hoping that some brother officer, 
with more experience, may pull me up where I have gone wrong 
and give me the benefit of his advice on this subject. 

The nursery in question is situated in the compound of the 
forest bungalow at Godhra, and for the purpose of supervision the 
site could not have been better chosen. 

The bed area is 1 acre 9 gunters, containing 280 beds, 
JJ yards wide and 12 yards long. 

The water is obtained from a common “ koss ” well some 40 
feet deep, and is raised into a tank 22 feet above ground level. 
From this tank runs an iron pipe into the centre of the nursery, 
which is tapped by a hose carrying the water to all points of the 
garden. 

The whole plantation and nursery are comparatively new, and 
the outturn of BeedlingB, chiefly teak, has varied between 20,000 
and 30,000 at a yearly cost of roughly Rs.800, including upkeep 
of nursery and transplantation in the forest. 

In 1901 the question was raised as to the advisability of 
maintaining this nursery, as the cost was heavy compared to the 
outturn. It was, however, pointed out that the possibility of the 
nursery was never reached and that three times the number of 
plants could be produced at practically the same cost I was 
therefore allowed a further trial before the nursery was condemned 
as a failure. The result was not as good as expected, partly 
owing to inexperience and partly to a slioe of bad luck. Roughly, 
100,000 plants were transplanted from the seed beds and doing 
well in July 1902. Then came a four weeks’ break in the rains. 
After the firBt week orders were given to water the plants, and on 
the 2nd day the canvas hose split, though a comparatively new 
one, and not till 14 days later was a new one obtained. The result 
was disastrous, as 50,000 plants died, and at the end of the year 
only 45,000 seedlings were transplanted . out into the forest. 
Had the well been nearer the nursery, wholesale irrigation might 
have been carried out, which would have saved the situation. 

This year there are about 75,000 plants transplanted and 
about 20.000 still remain in the seed-beds to be dealt with. The 
rain has been good, but cockchafer grubs have appeared and have 
done some damage. The beds liave been dug op with three- 
pronged hand forks and the grubs collected, which lias to a great 
extent stopped the damage. 
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As regards the method employed to quioken the germination 
of teak sera ; it is put into pits 10 feet square and 2 feet deep. 
It is then flooded with water and left in the pits for 3 or 4 days, 
and then taken out add dried in layers of about 1 inch thick on 
the paths. This process is repeated 3 or 4 times, till the outer 
shell is soft and the seed on the point of germinating It is 
then sown in the seed-beds at the commencement of the rains. 
About 25 per cent of the teak seed germinates in the first year, 
and ft is only in the second year that the seed-beds really produce 
seedlings in large numbers. I hope Borne forester will put me 
on the right line and tell me of a better method of making 
teak seed germinate in the first year, as two years of germi- 
nation means two sets of seed-beds and consequently loss of 
land. 

The teak seedlings are transplanted from the seed-beds in 
August when they have three pairs of leaves. If transplanted 
earlier they often die; and, on the other hand, if transplanted 
later the taproot not infrequently gets damaged while being 
lifted, with the result that the plants wither before being able to 
catch on to the soil. 

Khair ( Acacia Catechu, Willd.) and ain ( Terminalia tomen- 
toaa, W. & A ) are also grown in the nursery. The germination of 
both iB easy to effect, the only precaution taken being to sow the 
ain seed on a bed of mixed leaves and straw. ThiR practise saves 
many of the seeds from rotting from excessive moisture and does 
not retard the germination Ain is always transplanted, and 
khair is either sown straight into the bedR or transplanted. 1 
prefer the former method for khAir, rb in transplanting seedlings 
they not infrequently die, especially if small 

The beds are watered every 8 to 10 days during the dry 
season, and at the end of the year, after the brenk of the mon- 
soon, the one-year-old seedlings are planted out in the forest. 
The Panch Mahals forests consist chiefly of 30 years* ooppice-with- 
standards The work is therefore confined to planting up blanks 
which contain cot unnaturally poor soil. The last two years’ 
plantations have been, however, fairly successful, rb in the largest 
plantation made in 1902 only 15 per cent of blanks had to be 
filled np this year and the old plants are healthy and have firmly 
established themselves. 

The cost of making the poles Came to Re. 1 per 1,000AM W 
annas for planting the BAttie number of seedlings. 

One of the largent plantations being within 4 miles of the 
forest bungalow, 1 had ample opportunity of frequently 'Visiting 
it during the rains, and 1 came to (he conclusion that the faflnnett 
were due, to a great extent, to the transplants being small and 
not vigorous when they were sent out to the forest, and this Wee 
especially the case with khair. I examined the reofcLof ph Mis 
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that had fail'd, bat could find no trace of insect or fungus having 
damaged them. 

The reason for weak plants having been produced in the 
nursery Was that the soil had been impoverished by taking oat 
successive crops of seedlings and never improving the soil This 
year the nursery has been well manured before transplanting 
operations commenced. A mistake waG, however, made with this 
manuring* business, as the heaps of manure were left lying for 
some time on the paths, while the beds were being prepared, and 
they acted as collecting grounds for the cockchafer grubs. 

Iu the plantations made this year, the soil in the blanks 
being extremely poor, 15.000 seedlings were planted with a hand- 
ful of manure each, at a total cost of Ks. 4. If any benefit is 
derived from this addition of manure the result will be seen 
next year, when the manured and nou-manured plants standing 
side by side are compared. 

My idea of manuring the small seedlings was to help them in 
establishing themselves during the first yvar, after which they get 
their roots down and can better take care of themselves. The 
question of plantations in dry regions, such as the Deccan and the 
Panch Mahals, has been much discussed at various times. Some 
foresters have condemned such woika, while others believe that 
good results can be obtained at a reasonable cost. Personally I 
feel sure fair results are obtainable even on very middling soil, 
with a limited rainfall, provided that strict supervision in exercised 
by the superior officer, especially daring the entioel times of 
transplanting in the nursery and out into the forest, and also the 
difficulty of making a plantation a success Will become less with 
years of experience and careful observation. 


" Double-barrelled” Sintafi. 

By C. E. Muriel, I.F.S. 

Some two months ago (July) I notioed some out bamboos 
( UendroealamuB atrictus) 10 miles north of Pyinraama with double 
hollows at their upper ends, and Bince then i have investigated 
farther specimens. 

The lower portions of the culms are of the ordinary type of 
Dmrbvcnlamus strict™ found growing in fairly moist forest, bat 
in some cases a partition is formed longitudinally, some 15 to 20 
feet from the ground. 

The partition appears to commence as a filament growing 
longitudinally between the nodes, sometimes straight and in other 
instances developing spirally. This is succeeded by a straight 
partition across the bamboo, which thickens in the higher inter- 
m«Hl the upper portion of the bamboo becomes quite solid, 



608 


DOUBLE-BARRELLED BAMBOOS. 


There in nothing in the external appearance of the hamboo 
to indicate the double hollow. 

The sketches accompanying this note may help to explain 
the appearance of the partition. 



Specimens of bamboos with partitions are not infrequent in 
forest some 10 or 12 miles north of Jfc'yiumana, and could be 
obtained for any person interested in them. 

I have sent some specimens to Mr. Gamble (to whom I had 
written when I first found the double-barrelled bamboo, and 
who tells me that he bad never seen an instance of such growth* 
during his long experience in India), to the Director of the 
Imperial Forest School, Dehra Dun, and to the Director of the 
Burma Forest School. 


* In the absence of Major Pram, I M.8* on tour we submitted Mr. Muriel's 
sketches to i aptain Gage, 1. M. b., at the Royal Botanic Gardens Captain 
Gage informs us that he lias never heard of the occurrence of the double- 
barrelled bamboo and that there are no specimens of it in their Collections.— 
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II.— CORRESPONDENCE. 


Oooptr’i Bill u a Training College fbr ths Imperial 
Forest Serrioe. 

Youk editorial article on the subject of “Cooper’s Hill as a 
Training College for the Imperial Forest Service ” will, it is hoped, 
draw the attention of the general public to the fact — perhaps not 
so widely appreciated as it should be — that the Royal Indian 
Engineering College not only trains Engineers in the Public 
Works and Telegraph Departments, but also Foresters for the 
Imperial Forest Service of India and that at the present mordent 
more than half the members of the Imperial Forest Service have 
been trained at Cooper's Hill. 

If the committee of enquiry appointed by the Secretary of 
State for India to decide the fate of Cooper’s Hill recommend that 
the Royal Indian Engineering College is to be closed, then the 
question of how recruits are to be obtained for the Imperial Forest 
Service of India in the future will have to be decided. 

The policy of grafting a School of Forestry on to the existing 
Engineering College is a standing proof of the wisdom of the 
founders of the British School of Forestry, as in India— and the 
same statement will, it is believed, be found true in the less 
developed parts of the British Empire — the Forest Officer has to be 
bis own engineer, surveyor and architect, and a thorough practical 
knowledge of the elementnry portions of the Cooper’s Hill 
Engineering Course are second in importance only to the principal 
study of Forestry in all its branches. And what is the use of being 
able to maintain or even constitute forests if the Forest Officer is 
unable to make roads, lay out tramways and sledge roads, utilise 
floating streams in order to bring the timber in the cheapest way 
possible to the market ? 

In Europe and highly civilized countries this knowledge of 
engineering and surveying is not so necessary, as the services of 
professional men can he obtained ; but in the as yet undeveloped 
parts of the British Empire such a knowledge is most neoessary to 
the Forest Officer. 

The British School of Forestry has now been in existence at 
Cooper’s Hill for eighteen years, and may consequently be sAid to 
have passed out of the experimental stage and to .have established 
traditions of itB own. 

Dr. William Schlich, F.RS., the founder of the school, 
brought with him all the best teachings of German forestry which 
his long and varied service in many parts of India have enabled 
him to apply specially to the varying conditions — eo different to 
what exist on the Continent of Europe— met with in the different 
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parts of India. While Mr. Fisher, who has be£n associated with 
Cooper’s Hill for so many years, represents the French School of 
Forestry, and has also had the benefit of having served for many 
years in the Indian Forest Service. 

The British School of Forestry has Urns from the commence- 
ment of its existence been fouuded on the best traditions of the 
two famous Schools of Forestry on the Continent, the German and 
the French; and has thus been enabled to assimilate those 
principles of each school which are most applicable to Indian 
conditions. That the present Forestry Course at Cooper’s Hill is 
well suited to the requirements of the Indian Service is 
sufficiently proved by the work which has been done by Cooper’a 
tlill Foresters in India. 

In a Service where there are so many hard workers it would 
be invidious to particularize, but a glance at the li"t of officers in 
the Imperial Service will show the number of Cooler's Hill trained 
men who are engaged on the preparation of working-plans — the 
most scientific part of a Forest Officer's profession — or who 
are in charge of important divisions ; while the history of the 
Imperial Forest School, l>ehra Dun, haB been in ti match connected 
with Cooper’s Hill men in the role of Instructors and additional 
lecturers ever Bince 1890. 

• Such a record amply justifies the continuance and expansion 
of the British School of Forestry, especially as its influence is 
spreading beyond the coniines of India through Forest Officers 
who have been deputed on foreign service to many parts of the 
British Empire. 

may not be ont of place to mention here that forest manage- 
ment in India is infinitely mom difficult than in Europe, on 
accouut of the vastly greater number of valuable trees which it is 
necessary to study sylviculturally, the enormous area of the 
Government forest estates and the many variations of climate, 
locality and soil which must needs exist in so large a dependency. 

The climatic and local conditions on the Continent of Europe 
are much more like those of Great Britain than they am in India or 
Other more remote parts of the British Empire, in tropical and 
semi-tropical climates, and when all is said and done, whether 
trained entirely on the Continent of Europe or in Great Britain 
(with tours and special practical work on the Continent; A Forest 
Officer on arrival in India is in the same position, i.e., of being 
glased (to virtue ef hn special training) in a favourable position 
to begin to learn — to learn how to apply practically the principles 
that he hm learnt theoretically. And his success or otherwise 
as a Forest Offioer will depend upon the assiduity and persistence 
with which he applies himself to that task. 
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Sufficient has been Raid to prove the necessity of continuing 
the British School of Forestry and of enlarging it ro ns to meet, 
the demands not only of India, but of all parts of the British 
Empire. 

It is ridiculous to Ray that it is not posRible to teach the 
fundamental principles underlying forestry in Great Britain. 
The results obtained at Cooper’s Hill ipsr facto disprove such a 
statement. 

If further proof were needed look at the United States of 
America. The States have taken an interest in forestry much 
more recently than (Treat Britain has, and should primA facie know 
less about the technique of a profession so essentially based on 
successful practice. America trains her own foresters now and 
professes to be in a position to teach forestry to the whole world. •- 

If America can train her own sons in forestry without the 
aid of Continental Europe, much more so can Great Britain, with 
her large practical experience and with Europe near at hand as 
an example of the degree of perfection to which scientific forestry 
can he brought. Or are we to confess that the British nation is so 
effete and worn out that it cannot tram its own sons in a profession 
which has become a matter of great importance to her material 
welfare and will become more and more so year by year. 

The requirements of the civilized world as regards wood 
are yearly increasing, while tin* existing natural stocks are 
annually decreasing owing to lack of systematic management. 
It follows that the market value of w r ood must increase and that 
the necessity for maintaining and developing the world’s supply 
of timber will become more and more urgent. 

This in itself is a sufficient justification for the maintenance 
and development of the British School of Forestry in the highly 
efficient state to which it haR been brought by Dr. Scblich and 
the professors associated with him in his great work. 

There can be no doubt that if it is considered expedient 
to close Cooper’s Hill as an engineering college that the establish- 
ment of an Imperial Forestry College at Coojier’s Hill, carried on 
on the same lines as at present, would be the best solution of 
the problem of recruitment for the Indian and possibly Imperial 
and Colonial Forest Services. 

The commission appointed by the late Mr. Hanbury, Minister 
for Agriculture, to consider the question of the afforestation of the 
British Isles oil a large scale suggested the, transfer of the Cooper's 
Hill Forestry College to a University, preferably Cambridge. 

The wisdom of this suggested change is open to question. If 
Cooper’s Hill is to he abolished, it would, I think, be better 
to move the British Forestry College either to Edinburgh 
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University or Owen's College, Manchester. Both of these 
institutions are well known for hard woik anri frugality. 
Edinburgh has always encouraged the study of Botany and 
Natural Science, whereas Manchester, though of much more 
reeent origin, has already earned a great reputation in the 
educational world of Great Britain as a means of applying 
science practically to the requirements of modern commerce 
and manufacture. 

This is specially important to an Indian Forest Officer who, 
the Government of India recognize, must attend to the 
commercial as well as the scientific side of liis profession, in 
order that the forest resources of the Empire may be fully 
utilized. In Europe the uses of the products of the foiests 
are well known and one and all find a market. In India and 
Rie Colonies, however, it is lery different, and the Forest Officer 
has to make known or develop the resources of the forests and 
to bring them forcibly to the notice of the commercial world 
and to induce them to stait industries, some of which were well 
established in Europe before scientific forestry was seriously 
considered. 

The system of education at either Oxford or Cambridge is 
too academic and theoretical to be a good training for a Forest 
Officer whose subsequent profession is of an essentially practical 
nature. The aim of a University student is to get a degree 
pure and simple, whereas a Foiestry student must fit himself 
to be an eminently practical worker. These two aims are 
diametrically opposite. 

The discipline at these universities — a moat important 
consideration — is not so strict as at Cooper's Hill, and it would 
be impossible to keep such a thorough control over the students 
there as is done at trooper's Hill Much less hard work would he 
done at a university than is done under the present regime at 
Cooper’s Hill, with the consequence that the results obtained 
would not be so good. 

The temptations not to work would be much greater also at 
such a university, where so many men spend 3 or 4 yenrs, not 
with a view to qualifying themselves for a profession, but more 
with the view of giving a finish to their education and iudulgitig 
in sport. 

The esprit de corps, which is a marked characteristic of 
Cooper’s Hill men, and which makes them willing and conscientious 
hard-working servants of Government, would be absent among 
university trained men, who would probably hardly know each 
other, and Government, not its servants, would be the loser in 
consequence. 

By all means let the British School of Forestry continue to 
flourish and its scope be enlarged, but for efficieny's sake let it be 
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constantly associated with a school of engineering, strict discipline 
and bon camaraderie. All of which will tend to develop the 
class of Forest Officer required to manage, husband and exploit 
economically the vast timber resources of the British Empire. 

Pout Blaiu, 

The Andamans ; C. Gilbert Rogers, 

3rd September 1903. Deputy Conservator of Forests. 


Tho Flowsring of Bambuu polymorph* 

“Wathon’b” letter in the June number of the Indian Forester 
requested a discussion on the subject of the operations to 
be undertaken when the Hambusa polymorpha flowers to promote 
tenk reproduction I would accordingly venture to give a few views 
on the subject. 

We wish to take advantage of the general flowering of this 
bamboo over large areas to help m the natural reproduction of 
teak, and where such natural reproduction is deficient, to introduce 
teak seedlings in patches scattered over large areas, and as we mo 
unlikely to have unlimited funds at our disposal for this work ia 
order that large areas may be undertaken, our operations must be 
done as cheaply as is consistent with efficiency, 

The selection and method of treatment of the patches into 
which teak is to be introduced will require very careful consider- 
ation. Let us first consider what happens in the case of deserted 
taungyas out in Kyathaung forest. Whether these taungyas 
have originally been cub in old taungya Bites or in virgin forests, 
the year after they have been abandoned they get covered with a 
dense growth consisting chiefly of weeds and rank glasses with 
few or no bamboos. After 3 or 4 years the bamboo has again 
established itself on these areas, unless in cases where the taungya 
has been cut on both sides of a fairly high spur or ridge* when a§ 
a rule the bamboo, while re-establishing itself On the slopes, is 
unable, at any rate for a good many years, to re-establish itself 
along the top of the ridge, and in its place on the high ground wa 
get a growth of coarse grass. 

Taking the above into consideration, it would appear that 
whether we cut down the bamboos or not before the bamboo died 
ripens on the areas that we wish to operate on, we in certain to 
And that heavy weeding operations are necessary daring the year 
following the introduction of the teak seed and probably for 
several years later in addition to whatever weeding is necessary 
during the year of introduction. In foot if this method w ere 
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adopted for tbe treatment of oar Areas, the cost would probably be 
u much per acre as is tbe cost of our present taungya plantations, 
and even if the cost were not considered prohibitive for extensive 
operations, it is doubtful if the trained staff could adequately 
supervise the subsequent weeding operations over scattered areas. 

Let us now for further consideration divide the forest in 
Which liamhnan polymorpha is the prevailing bamboo into three 
clauses as follows : — 

(а) Forest as a rule not very moist nnd where teak is 
plentiful. 

(б) Forest somewhat' moister than in class (a), teak fairly 
plentiful. 

(c) Moist forest, teak scarce or absent. 

Glass (a practically never escapes being burnt over by the 
annual jungle fires ; class (b) suffers somewhat less from these fires, 
being moister; and in class {C) large areas often escape altogether 
being burnt over. 

Natural regeneration of teak is, as a rule, good in class (a) 
although the seedlings suffer considerablv from fire. In class (6) 
the natural regeneration of teak is usually fair only ; the forest, 
being less open and the soil richer than in class (a), teak does 
not seem to spring up so well from seed ns in the former class. 
In class (c) where teak occurs natural regeneration is usually poor 
or absent altogether, and the introduction of teak into foiest of 
this class is, I presume, what should receive our chief attention 
when the Kyathaung flowers. 

As regards the operations to be undertaken to promote or 
introduce teak into the forests at the time uf the flowering of the 
bamboo, I would suggest the following Operations to lie under- 
taken only in fire-protected areas or in areaB that can be brought 
permanently under fire protection, commencing with the year in 
which the bamboo flowers. 

In class (a) if there is a fair crop of seedlings on the ground, 
except strict fire-protection no further measures should be neoea* 
sary. The seedlings should from the first dominate the young 
bamboos and weeds that spring up when the Kyathaung stems 
die; but great care must be takeo, if neoessnry with additional 
interior fire lines, to prevent fire getting into the area. 

Vn class (6) if teak seedlings are on tbe ground a similar 
treatment nhould suffice with the addition that to admit more 
light a number of the inferior species mixed with the teak should 
be girdled or otherwise killed. 
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Class (c) will require most careful attention. In this ohm of 
forest there is, so for as my experience goes, •• a rule, a fturly 
dense leaf canopy, and a good many of the tiees continue » leaf 
the whole year round. The soil is usually rich * generally a good 
sandy loam— >and if teak were ever indigenous it was driven outs 
and in my opinion if teak is introduced it will be driven out 
unless weave prepared to take continued measures for its protec- 
tion. Teak, so for as 1 have seen, when found in this clais of 
forest, occurs in patches generally on the higher ground (which 
might possibly point to it being the remnant of the older type of 
forest) and its regeneration is poor. Even where enough tight is 
admitted to the soil for the growth of teak seedlings, these wilt 
rarely spring up. 

As we will have to take continued measures for the protection 
of teak when established m forest of this description by Billing 
species that encroach upon it, it yrould seem preferable to seek 
to introduce it into a few large areas rather than into numerous 
small pitches, as it is difficult to manage adequate inspection of 
scattered patches with a limited controlling establishment, and 
the advantage of scatteied patches is doubtful unless they can 
receive sufficient attention Accordingly, as in such forest there 
is little danger of our extei in muting oth*»r species and gaining an 
unmixed teak forest, I would select for treatment areas, say, 
half a mile upwards in length and 80 to 100 yards broad running 
along the tops of spurs and ridges. 

To introduce teak into such selected areas— as cutting the 
bamboo would involve heavy expenditure and as a considerable 
outlay on weeding is certain to be necessary later — instead of 
cutting the bamboo I would towards the close of the hot weather 
(having carefully fire-protected the area during the hot season) 
when all the bamboo seed has fallen, burn tl»e whole area together 
with adjoining areas unless these are rich in teak. This ground 
fire should kill off a large proportion of the bamboo seed, and 
having burnt the area I would dibble in teak seed in lines 
9 feet apart/ Teak nursenes should be established on the arena 
undertaken and transplants put in when necessary during the 
first year. Also before burning the area a large proportion of 
the inferior speoies should he girdled, or if neoessaiy felled 
to admit more light. During the following year the young 
teak will require assistance from the growth of bambbbs and 
weeds, and I would weed them in lines, say, 4 feet wide, leaving a 
line of weeds 8 feet wide between each weeded lUfc. One weeding 
only during the first year following the operation* fetid none during 
subsequent years might suffice, as usually the greater proportion 
of the teak dominate the surrounding weeds after the first weed- 
ing of their second year. 

forests of class (a) and class (6) in whi*h than was no 
teak might be treated similarly to the above ; hist Hi my opinion 
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if Me is present and there in no natural regeneration it should 
be sufficient to break the ground slightly here mid there in the 
vicinity of teak seed-bearers to promote the germination of the seed 
which falls from them without having recourse to fire, but suose- 
quent operations to free the teak seedlings from the surrounding 
bamboo growth wilt probably be necessary. In tenk areas when 
natural regeneration is absent, experiments should be started at 
onoeto see whether breaking the soil near seed-bearers is sufficient 
to promote the germination of the seed. After the dead bamboo 
stems fall, the danger from fire for about the following two years 
will be very serious, and to guard against this in the areas opera- 
ted on we shall have to make our fire protection a little more 
elaborate with numerous interior fire lines dividing up the areas 
treated. 

Operations conducted somewhat as suggested above should 
cost little as compared with the cost of our present taungyn plan- 
tations, and if we succeed in establishing tenk on the higher 
ground in moist Kyathnung forest, in after years when the teak so 
established begins to produce seed, with seed-bearers on the 
higher ground, bj here and there judiciously killing inferior 
species on the lower ground to admit light, and if necessary 
breaking the soil in patches, it should he possible at a very small 
expenditure to extend the giowth of teak over a yearly increasing 
area, and furthermore it should he possible to regulate the 
percentage of teak as compared with the other s)iecies in the 
resulting mixed forest ; but this will be work for a later genera- 
tion of foresters. 

1 9th September 1903. “ Kwe-tu-Wet-to 


Our uagleoUA Commercial Side. 

So striking an instance of the necessity of some such bureau as 
that advocated in an article published under the above title in 
the June issue of the Indian Forester has come to my, notice that 
I forward tuis note without apology. 

Some months hack, at the instance of the Conservator of the 
Circle, 1 initiated enquiries regarding the exploitation of and the 
trade in sabai grass (Ibchcemum an yuati folium, locally known to 
the Uiriyas as “ Babul i I was compelled to trouble 2 or S 
Forest Officers of another presidency where this grass yields a 
considerable revenue, and all most courteously furnished me with 
valuable information. 1 further bad a quantity of grass collected 
as an experiment and the grass was sent to a paper mill. The 
venture resulted in a dead loss, but supplied useful data for further 
guidance? Within 15 days of completing the transaction, hap- 
p »ning to look through some hack volumes of the Indian FareaUr 
(the property of another officer;, I came across an article on 
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11 Bhsbar grass and the trade m it” in Vol XIX (.September 
1893). This article over the signature of Mr. J. 8 Gamble is a 
rfaumi of some reports submitted by several Divisional Forest 
Officers and among them one from this very district. 

On referring buck to old words I now ascertained that not 
only was a detailed enquiry made # and data obtained, but also 
an experimental supply similar to my unsuccessful attempt of this 
year was carried out, without any greater success, so far back as 
1886. 

8o in 1903 we are exactly where we were seventeen years ago ! 

Chathapub, Ganjam District. 0. £. C. Fischer. 

Oorrigan&a to lffr. Mercer’s Tables showing oubio 
contents of logs. 

1 should he very glad if yon would insert the accompanying 
corrigenda slips * (English and Urdu) as nn advertisement in the 
Foret-ter for 2 or 3 months, and also this letter, once at least, in 
explanation of the same. 

Copies of the slips have been distributed to all who have 
received copies of the bookR ns far as is known, but it is just 
possible that some books may not have been traoed or may have 
changed hands. 

The tables were printed in two editions, but there is nothing 
to show to which edition any particular copy belongs. All copies 
should therefore be examined and corrected where necessary. 

Spare copies of the slips can be obtained from the Deputy 
Conservator of Forests, Garhwal Division, Naini Tal. 

F. A. Lkrtk, 

Naini Tat. : Deputy Conservator of Forests, 

Dated 9 th September 1 903. Garhwal Division. 

III.— OFFICIAL PAPERS AND INTELLIGENCE- 

Till Treatment of Sardwiokla Biaata. 

I bend the enclosed for favour of publication, in the hope that its 
perusal will provoke criticism and discussion and thereby lead to 
a solution of the puzzle which the treatment of the forests of 
Bardwickia mwita certainly is to Foresters who have had the 
good or bad fortune to work them. * 

* See advertisement slieets.— Hon Eo. 
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-Gamble (Manual of Indian Timbers, pp. 276*7 ) says : « Its 
reproduction is good; it gives E profusion of need, and the seed- 
lings Bpring op quick )j, but, like those of teak, sal and other 
Indian trees, nre killed to the ground-level year after year in the 
season of hot sinds, until finally the roots get far down into 
moist strata and the shootsb are strong and big enough to grow 
into trees. The saplings, however, never seem to grow thickly, 
but prefer to be separated for some distance, even when there 
are no, or few, other species of tree in the interval. It coppices 
wdi The italics are mine and I should like Madras Foresters, 
who'have actually worked the tree as coppice, to corroborate the 
statement thus italicised. As regards reproduction by seed, I 
wish anjan seedlings were like those of sal, for then we should 
have absolutely no difficulty in woi king our anjan forests here 
in Rerar. It is a very very far cry indeed from sal, which 
reproduces itself without any trouble on the part of the forester, 
to anjan. 

Camp Crikalda, Rerar ; F. K. Fernandez, 

22nd August 1903. Conservator of Forests , Berar. 


Letter Fo. $52 (Camp), dated the 1 9th Auoust 1903, from 
S E. Fernandez, Eeq., Conservator of Forests , Bwar, to the Divi- 
sional Forest Officer, Bn Id ana. 

I have the honour to address you in reply to your letter 
Sfo. C/46, dated the 1 1th May last, on the subject of the manner 
of exploiting anjan. 

2. While on tour with you and Rai Bahadur Mansukh Rai 
in Geru-Matargaon Reserve in December 1901, 1 pointed out to you 
(i) that experience in the Nimar Division of the Central Provinces 
had proved that anjan does not lend itself to the coppice treat- 
ment proper; fii) that pollarding hud been adopted with apparent 
success for the production of firewood in that division in those 
localities in which that tree, ns in Hernr, does not attain a large 
siae, and (iii) that we have still to discover by experiment how to 
utilise in an effective manner the periodical gregarious seedlings 
of (be species. 

8. • Again, in my letter to the Inspector-General of Forests, 
No. 280 (Camp), dated the 3rd January 1902, which was published 
in the Proceedings of that officer, 1 wrote bn follows : — 

44 Anjan forest .— 1 This inhere a most unsatisfactory type* 
The species is incapable of attaining the dimensions of sawyers 1 
timber, and can at most furnish house-posts. Rut the worst 
point aMut it is that there bas been absolutely no reproduction 
for at least 20 years. After each seeding numbers of seedHngs 
come up, but ail disappear before the end of the ensuing hot 
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weather. The tree will moreover not coppice. The treatment 
of the type is hence for the present a puzzle, and only tentative 
methods can be adopted until we hit upon the right one. 1 * 

4. Lastly, when with you in January last, I informed you 
that in view of our absolute ignorance regarding the proper treat- 
ment of the species, I had decided to include all anjan areas in 
the category of ** unworkable” in the working-plan now under 
preparation for your division, the object of such inclusion being 
to leave us a completely free hand to put to the test every prac- 
ticable method of treatment without the delays (fatal to the 
success of such experiments) that would be inevitable in the e\ent 
of our having to refer each time to higher authority in respect of 
each change contemplated 

5. It is obvious that during this experimental stage we 
ought not to work on any extended scale, if we do not wish to ran 
the risk of permanently injuring the forest or at least of throwing 
back considerable areas foi a long series of years in the event of 
the tentative methods proving to be altogether unsuitable. For 
this reason I am strongly opposed to your proposal to work through 
entire coupes at a time. 

6. You wish to begin at once pollarding on this scale. In 
regard to pollarding there are two principal points to be 
established by experiment, viz : — 

(i) The maximum girth up to which a tree if polled will 
produce strong erect shoots, not merely a bunch of thin t veeping 
shoots like those which come up on stools cut close to the ground. 

(ii) The maximum height down to which a tree may be 
polled while still being capable of throwing up such erect shoots. 
It is obvious that the lower we can cut the trees, the better will 
be the yield of wood and the better the class of forests that will 
result. 

7. Until we gain more or less certain knowledge in regard 
to these two points, we must content ourselves with experimenting 
in a few, well-distributed sample plots, representing different 
gradients and every class of soil and subsoil. Four-acre plots 
will be large enough for the purpose. In each sample 
plot the polling will be effected at various definite heights, 
from a minimum of 1£ feet rising by 6 inches at a time, 
to a maximum of 3£ feet. It would not be possihle to 
out higher than this without very great inconvenience and 
waste of time. You will be careful to see that the steins 
cut at one and the same height represent in more or less 
equal proportion all girth classes commencing at a minimum of 
Id inches (the lowest marketable girth for firewood) and rising 
by 4 inches at a time to the thickest individuals standing in the 
plot. To secure this equality you should, before proceeding to 
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fefl> gtrth all the’anjan trees in the plot 16 inches and upwards 
in eironmferecoe at 14 feet from the ground, and at once 
record the results in a bound register in the manner shown 
below : — 




Inches. 

IncheB 


16 

20 

v w * m * 

20 

24 

****** M 

24 

18 

******* 

26 

82 

*******/ 

82 

86 

* * ** * * 

86 

40 

****/* 

40 

44 

* ** * 

44 

48 

m * 

Total ... 



Having ascertained the number of stems in each girth-class, 
it will be easy to effect an equal distribution, as shown in the 
last five columns above. As each tree is measured, the charac- 
teristic number of its girth-class, together- with its serial number, 
should be at once marked on it, with white zinc paint, between 
1 and 1£ feet from the ground. In one and the same plot 
these numbers should, for easy recognition, be painted on one 
and the same side of the stems, say, all on the east or, if on a 
slope, on the lower side of the slope. They should be repainted 
as often as they begin to be illegible. With the steins numbered 
thus, all subsequent proceedings will be rendered easy and 
systematic. 

The statement prescribed above will constitute the first ontiy 
for the plot to which it relates, all subsequent measurements, 
countings and other observations being recorded below it in 

chronological sequence, 

8* In "November each year each sample plot will be oarefully 
examined snathe results observed recorded as just directed above 
under the following heads : — 

A, Tear of observation. 

B. In respect of all the stamps of each girth-class polled at 
one and the same height complete data as under : — 

(a) Number ofstumps not bearing any rigid erect shoot at all* 
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(h) Number of stumps bearing only one suoh shoot end for 
tbe entire class the minimum, mean and maximum distances of 
this shoot from the top of the stumps together with the minimum* 
mean and maximum lengths and girths (at 9 inches from its 
insertion on the stump) of the shoot 

( 0 ) Number of stumps bearing two suoh shoots and for the 
entire class the minimum, mean and maximum distances of the 
shoots from the top of tbe stump, together with their minimum, 
mean and maximum lengths and girths (at 9 inches from their 
insertion). 

( d ) Number of Btumps bearing three such shoots and* as above, 
for the entire class the minimum, mean and maximum distances 
of these shoots from the top of the stump, together with their 
minimum, mean and maximum lengths and girths. 

( 0 ) The same information for stumps bearing more than three 
Bnch Bhoots. 

In the course of perhaps less than five years the information 
thus recorded will enable un to decide with certainty at what 
height the trees should be polled in order to give the best results. 

9. This valuable knowledge will at once receive its practical 
application in the event of our failure to discover a method of 
securing with absolute certunty a complete new generation 
bv means of seed alone. Indeed, in view of the fact that 
anjan seedlings take a great many years to reach the 
stage at which rapid upward development begins, it is for 
consideration whether we may not have to adopt pollarding as 
a practical working system and have recourse to reproduction 
by seed only as a means, first of filling up the, at present, 
rather open crops, and, then of keeping up • constant fresh 
supply of good material for future pollarding. The local demand 
in the cane of anjan is exclusively for house posts and for 
fires ood. Pollarding will produce stems quite thick enough for 
the former purpose, and a pollarded forest will return a very 
much larger yield of firewood than a seedling forest. Again, 
we cannot forget the fact that at its best anjap in Berar will 
never furnish large timber. 

10. The beech in Europe, like the anjan in India, will 
net coppice after a certain early age. The result is tbnt in 
many par ts of France and on the Swiss side of the Jsura Mountains 
it is so Mooted to a peculiar system ef polWdUg teebwcally 
known in French as furetage. It will be beH^mseOilbsrl by 
supposing that we have, to begin with, a cre| raised entirely 
from seed and hence composed of trees consisting Inch ef a tingle 
stem* In mder to get it ooppioe>Miif erepmuM ibeeot veuog. 
At this initial singe tbe trees may, ef ootnw, b*«eHed 

Mm g**pd as iaofdmry eopptaMim* it is abmowly advisable 
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to do bo, save for very urgent reasons to the contrary. But now 
comes the difference. Many, if not most, of the stools will throw 
up more than one shoot, and the majority of these, heech 
enduring heavy shade well, will survive until the next felling. 
As the object of fuwtage is to create and maintain a forest 
composed of individuals consisting each of a clump of several 
stems starting from as near the ground ns possible, all the 
subsequent fellings must perforce leave the original stool or 
stump untouched, the shoots to he removed being cut sufficiently 
high above their bwe so that the stump left ma\ be able to throw 
up fresh shoots. The necessity of doing as little damage as 
possible to the stems to be left standing (see immediately 
following sentence) also obliges the woodman to cut well above 
their point of insertion those he has to remote 

The felling rotation is short (8 — 12 years), and at each 
exploitation only those stems are remoted which have attained 
the minimum exploitable girth, so that contrary to what takes 
place in the coppice method, the crop is never clear-felled Thus 
from the second exploitation onwards the forest consists of 
clumps of Rhoots of various ages and sizes standing ou one and 
the same original stock. 

11. There is no reason why farHaqe, applied consistently 
with the cultural necessities of anjsn in Kerar and the 
requirements of the local demand, should not prove to be not 
only entirely suited for our forests of that species, but even the 
only possible method of working them. The system of complete 
“rest,” combined with the exclusion of fire and grazing, has 
now been tried for the past 30 years without any result 
whatsoever as regards reproduction, and this policy of expectant 
passivity must now give place to cultural activity. On the zeal 
and intelligence with which you carry out the experiments 
ordered in paragraphs 7 and 8 above will depend how soon we 
shall be able to organise our anjan forests on an effective 
working basis and at length obtain some utility from them 
beyond that of occasional grazing grounds. If, as the outcome 
of our experiments, furtlage is adopted, even their value as 
grazing grounds will be considerably enhanced, for in forests 
so treated, as the rotations are necessarily short and the forest 
is never clear-felled, the greater portion of the area can 
remain open to cattle. As Boppe says in his excellent 
work on sylviculture, “In the Cevennes, in Savoy and in 
Switaerland, in fine everywhere, the system of /u refays has 
been evolved wherever it waa found necessary to reconcile pas- 
turage with regeneration by coppice.” If we adopt a rotation 
of ten years, the most promising shoots left standing for three 
rotations will be large enough to furnish ordinary house-posts, 
and if thicker pieces were required, the strongest shoots 
•till in full vigour of growth could be maintained up to tttfe 
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6th, 7th op even higher rotation. Anjau not developed directly 
from seed becomes fully fertile long before its Both year, so 
that under furetage effective seed-bearers would, contrary to 
what happens iu clear-felled coppice, be never wanting any- 
where. 

1 2. As regards the third point stated in paragraph 2 above, 
I cannot do bettef than send you the annexed copy of my 
letter No. 347 (Camp), dated the 16th instant, to the address of the 
Conservator of Forest*, Central Circle, Madras, and in connection 
with paragraph 5 thereof to at>k you to undertake the following 
experiments 

I. You will select aDd permanently mark off three 1 -acre 
plots, one on level ground, the second on a gentle slope and 
the third on a fairly steep slope, In and around each plot 
there should be a sufficiency of fertile anjan trees to sow its 
entire area when a gregarious seeding takes place. In each 
plot you will, in a year of gregarious seeding just before the 
seed begins to be shed, have square patches dug up on the 
square pattern 20 feet from centre to centre either way. The 
soil in each plot will be loosened to a depth of 1 foot and 
completely freed from graRs and grass roots. One-third of the 
patches will he 8'x8\ one-third 10'xlO' and the remaining 
thiid 12'xl2\ In the immediately ensuing rainy season every 
patch will be weeded once in the last week of July. Half of them 
will be weeded a second time in the las,t week of August. At 
the first weeding the respecti\e total numbers of seedlings in the 
patches of the three different sizes will be counted and registered. 
The counting will be repented on 1st November, 1st February 
and 1st May during the first year, and on 1st July and 15th 
January in the subsequent four years. The data collected 
during these five years will probably give us all the information 
we require. At ibe last counting the height of the seedlings 
should be measured and the minimum, mean and' maxim um 
heights recorded. 

II. In the third year following the appearance of the seedlings 
a certain number of them, not less than 100, will be transplanted 
in different ways between the lines of patches and the results 
observed during the subsequent two years recorded in fall detail 
in respect of each method of planting adopted. 

III. As some anjan trees are to be met with every year 
in fruit, where small groups of such treeB are found yon will 
have a few patches 10'xlO' similar to those described under 
(I) above prepared in the midst of, and around* $he groups and 
carry on observations as prescribed under that experiment. 
There will be three such experimental groups, one on level 
ground, another on an easy slope and the third on a fairly (not 
too} stop slept. 



TBS TtBATMSirr OP HABDWfUEtA BIKATA. 


m 

19. It is hoped that the resalt of the experiments prescribed 
in the immediately preceding paragraph will be to show ns how 
to turn to the best acooant both the annual sporadic seeding and 
the periodic gregarious fructifications of anjan. 

14. I need hardly add that unless the experiments ordered 
in this letter are carried out systematically and in the proper 
scientific spirit of enquiry, they will be worse»than useless, as they 
must inevitably lead to the formation of erroneous and even danger- 
ous judgments. 1 say nothing of the time and labour that would 
be thus wasted. It does not, however, follow that the instructions 
conveyed in this letter are not liable to be modified during the 
course of the experiments, for circumstances that cannot now be 
foreseen and progressive acquaintance with the conditions of the 
problems to be solved will most certainly call for altered, if not 
entirely new, lines on which the investigstion should be conducted. 
In no case, however, ought you to adopt any change of method 
or subject without previous reference to, and the full concurrence 
of, this office. 

Letter No. 347 ( Camp ), dated the 16 th Avgust 1 903, from 
E. E. Fernandez , Esq , Conservator of Forests , Berar , to the 
Conservator of Forests, Central Circle , Madias. 

I owe you humble apologies for having so long delayed to 
reply to your letter No 554, dated the loth April last, in which 
you ask me to give you my experience with regard to the sylvicul- 
ture of the Hardwickia binata in the Central Provinces. The 
reason for the delay is that we are ourselves engaged at present 
in trying to resolve in a practical manner the question of the 
sylviculture of this tree here in Berar, and are no further advanced 
now than we were when we took it up 20 months ago on my 
starting enquiries preliminary to the preparation of a working* 

f in for the forests of the Buldana Division. On that occasion 
wrote as follows to the Inspector-General of Forests on the 
subject:— 

“ Anjan forest — This is here a most unsatisfactory type* 
The species is incapable of attaining the dimensions of sawyers’ 
timber and can at the most furnish small house-posts. But 
the worst point about it here is that there has been absolutely no 
reproduction fat at least 20 years (I should have more oorreetly 
said 80 years), although there has been abundant seeding every 
9—5 years. After each seeding numbers of seedliogs oome up, but 
all disappear before the end of the ensuing hot weather. The 
tree will moreover not coppice. The treatment of the type jp 
hence for the present a puzale, and only tentative methods oe» 
be adopted until we have hit upon the right one.” 

9. In the Central Provinces there are, ao fur asIeotM 
judge, two distinct subtypes df anjan forest acco r d ing ea the 
underlying rock is sandstone or trap. 
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8. On sandstone the tree attains to magnificent proportion*, 
reaching a height of 80 — 100 feet, with a clean cylindrical bole of 
40—60 feet and a diameter of 7— 18 feet. Such is the case in 
Punasa and Chandgarh in the Nimar district. In the former forest, 
when I saw it for the first time, nearly 30 years ago, seedling 
reproduction had been making excellent progress, for in most places 
(save, of coarse, where the soil And situation excluded the species 
altogether! the seedlings were numerous enough to produce a fairly 
dense forest if a! 1 of them grew up to the dimensions of trees. Up 
to the reservation of PunnBa, only a few years previously, every 
attempt, as Colonel Keafcinge, who had ruled over British Nimar as 
Political Agent, has left on record, had been made to get rid of 
the forest and replace it by field crops, but the forest reappeared 
almost as fast as it was destroyed. To one acquainted like yourself 
with the system of cultivation followed in those days by the semf- 
fmvnge tribes of the Nerbudda valley, it is superfluous to say that 
the ground was never completely cleared of foreBt, numerous trees 
of seed-bearing age were left scattered all round and over the fields. 
The seed fell frum these trees on the newly broken land, now at 
last also freed to a great extent of grass, and the resulting seedlings 
came up under the most favourable condition for survival. The 
subsequent cultivation of the soil, limited to a mere scratching of 
the surface, left an appreciable proportion of the seedlings uninjured 
to continue their development, and as the field was abandoned as 
soon as the soil showed the first signs of exhaustion, the young 
plants were left in complete possession ,of the ground. In this 
connection I cannot do better than quote from my letter to the 
Inspector-General of Forests already cited : — 

“ As already explained Above, we have still to devise a means 
of saving a su&cient propoition of the myriads of seedlings that 
make their appearance at each periodic fructification of the 
species. There is no doubt whatsoever that the death of the 
seedlings is due to their inability to force their long slender 
taproot down deep enough through the matting of grass roots 
occupying the toil everywhere to a depth of I — 2 feet. 
Experimental sowings made by me in Nimar showed that the 
anjan seedling develops in its first three months, if not impeded 
in its growth, a taproot more thnn 6 feet long in order to reooh 
the permanently moist foyers of the soil and thus obtain sufficient 
moisture to continue its vegetation throughout the trying period 
succeeding the cessation of the rains, and to start back Into fuH 
vegetative activity during the height of the ensuing hot weather, 
in the Punasa forests in 1874, when I took over charge of them, 
I found the moat perfect new reproduction wherever there had 
recently been field cultivation. In this year the tree seeded with 
its usual profusion and in the ensuing rains the ground every- 
efoena was so covered with its seedlings that it was impossible to 
use's foot down anywhere without stopping os ose orttoro 
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of tbem. In October the seedlings began rapidly to withet, and 
by the middle of the hot weather there was scarcely a single one 
alive, the inability of the taproots to penetrate through the dense 
ma*g of grass roots was the cause of their death. Hence the only 
thing that will save a sufficient proportion of the future crops of 
seedlings that are bound to appear after the several successive 
fructifications will be to do something whereby they may be able 
to get their taproots down into the permanently moist layers of 
the soil. The experiments that will be pres'cnbed in the plan will 
have this end for their objective/' 

During the 7 years that I was able to continue my observa- 
tions before I whs transferred to the United Provinces the 
seedlings of pre-reservation days continued to stiengtheo them- 
selves and develop, but no new contingent of seedlings survived 
to swell their numbers, and in my inexperience and under the 
influence of the erroneouh idea, unfortunately still very generally 
prevalent, that the exclusion of fires and cattle was the one 
panacea for all our forest ills 1 attributed the death of the new 
seedlings exclusively to the annual conflagi aliens lighted by incen- 
diaries, who thought that they would by such means compel us to 
abandon conservation We are now wiser, for we have learnt that 
more than 20 years of successful fire prevention have given us no 
better results. The seedlings are as usual produced in countless 
numbers after every pei iodic gregarious seeding, but, being unable 
to push tbeir taproots down deep enough, they all perish in their 
Very first year. 

4. On trap the anjan is a very small tree and has quite a 
different habit of growth. Moreover, besides the periodic grega- 
rious seedings, a few trees here and there, scattered or in small 
groups, are to be met with every year in fruit dunng the interval. 
Nevertheless reproduction is no more successful here than in the 
sub-type growing or sandstone. Indeed, the chances of survival 
on the class of trap affected by the anjan are less favourable 
than on sandstone, which always offers numerous deep fissuies 
for the downward development of the taproot of the seedlings. 

5. I feel certain that my diagnosis of the reason of the 
failure of anjan to reproduce itself from seed is absolutely correct, 
and that the only remedy for it is to devise some practical 
and therefore necessarily cheap method of keeping down the 
grass at numerous points not too far apart from one another in 
anticipation of a gregarious seeding. I would encourage as mnch 
as popsibl? grazing While waiting for this event, and then in ihe 
immediately following dry season prepare properly distanced 
patches at least 10' X 1 O' in size for the reception of the seed. 
If necessary, I would supplement the naturally fallen seed by 
sowing with the band. The patches should be weeded onee I# 
Jwep the soil in them sufficiently free for the rapid downward 



FUOGUES0 MEPOKT OF KOHK8T 1 UlfUf fttTHATlON IN ASSAM. W 


extension of the taproots of the seedlings. As anjan bears Imu* 
planting well, 1 would utilise superfluous seedlings from the 
patches from their third year onwards (younger seedlings would 
not be robust enough; to fill up the intervals between the patches. 
An ideal method "would, of course, be to grow agricultural crons 
on the ground up to, and including, the seed year, but it would 
be impossible to And a sufficient number of persons complacent 
enough to take up the cultivation on the condition of clearing 
out at the end of the rainy season immediately following upon 
the fall of the seed. Grazing must, of course, be absolutely 
excluded until the young crop is tall enough to be safe from injury. 

6. Before deciding to write this letter I asked our 'old 
friend, Mr. T. B. Fry, no* in charge of the Central forest Circle, 
Bombay Presidency, to give me the benefit of bis long experience 
of the anjan in that Province A copy of his reply ib annexed. 
At the same time I would ask you kindly to favour me with 
your own experiences and views. 

Letter No. 1558, dated the 11 th August 1903, from T. B. Fry, 
Esq., Conservator of Forets Central Circle, Bombay Presidency , 
to the Conservator of Foi estn f Bei ar. 

In reply to your letter No. 312 of 3rd intstant, I have the 
honour to Bav that our experience regarding the natural repro- 
duction of anjan appears to he much the same as that which 
you have described as taking place in .B'Snir. The tree seeds 
more or less irregularly every year and abundantly every third or 
fourth year, but in spite of this one never finds a dense growth of 
saplings. Throughout Klmndesh and Nasik, where the tree is 
fairly abundant in i>arts, I have almost invariably noticed that the 
trees are dotted about singly 20, 30 or more feet apart. In our 
case fire and grazing may have had something to do with this, 
especially in Khandesh. If we could protect seedlings from these 
two dangers, I believe that many more of them would survive, 
though possibly the open nature of the forests in which the anjan 
grows may have something to do with the great mortality 
among the seedlings. Perhaps they cannot stand the fierce hot 
weather to which they Are exposed, and something might be 
gained by introducing nurses. 

REVIEW. 

ProfTM* Btport of For* it A&alalatfttloa la Aosta. 

1001-08. 

Thk area of reserved forest in the Province at the close of the 
y«tr was 3,707 square miles, 98 square miles having been added 
(f9 added, l excluded) to thearea shown in lase year’s report In 
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the. unolassed forests 976 square miles were added and 850 
flteloded, owing to relinquishment, leasing and correction of areas, 
the total area on the 30th Jane 1908 being 17,865 square miles. 

Under the forest settlement operations 99 square miles were 
notified as reserves, whilst 131 square miles was in course of 
Settlement at the close of the year. It is satisfactory to note that 
rights of villages in the Barail reserved forest in the Cachar Divi- 
sion were disposed of at a cost of Rs. 1,385. 

The expenditure on demarcation work and maintenance of 
boundary lines amounted to Rs.2 838 as compared with 2,619 in 
1900-01, the cost per mile being Rs. 0-2-9 greater during the year 
under review. 1,143 miles of line were cleared and 4,602 boundary 
monnds repaired from the same spot. 


Daring the year the revision of the GoAlpara sal forest plan 
was commenced, but very little progress would appear to have 
been made with the work, said to be due to a scarcity in the 
labour Bupply. One wonders how many coolies are required 
lor preparing an Assam working-plan ! The bambu working- 
plan also came up for revision, the 15 years for which it was 

sanctioned coming to an end at the close of the year. In this 

period only 2,820 trees were exploited out of 8.000 mature 
trees, and the officiating Conservator states that a revision of the 
plan is therefore not called for until there is a rise in the 

demand, and he Bays that the introduction of some scheme 

of extraction by means of portable tramways or slid®* to make 
transport easier seems necessary. One would have thought that 
this would have been one of the first things to be considered At 
the time of the preparation of the working-plans 15 years ago. 
To draw up schemes for the future working of a forest in which the 
number of trees to be extracted during the period is laid down and 
to omit to include full detailed plans of the methois by wlihh 
these trees are to be taken out of the forest, with full and carefully 
trorked-out data as to the cost of these extraction works nnd their 
nature, whether roads, tramways, slides, etc , is to prodnce a plan of 
little assistance to the officer whose duty it is to carry it out and 
one hardly worth the paper it is written on. A plan sbowB the 
number of trees, etc., which should be extracted and consequently 
the amount of revenue to he obtained from the area It must also 
dearly show the amount which will be required to be spent annu- 
ally to enable this extraction to be made. 


We gather that the question of export works would appear 
to be receiving serums attention, an expenditure of Ra. 10,* '42 
having been incurred on miles of a portable tramway line for 
use in the Goalpara, to which another mile was to be added during 
1002-08 The expenditure on buildings decreased from Rs. 17,960 
in 1900-'il to Rs. lo,456 in 1901-02, The reason for this large 
decrease does not appear from the report. We consider 
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cheeseparing economy in this branch of expenditure to be a very 
false policy, sinoe the proper housing of the establishment it 
intimately connected with its health, and a sickly staff mini 
necessarily mean poor work. 

The table showing the breaches of forest law shows a decrease 
of 19 cases taken into court for the year under review, the fire 
CAses decreasing by nine. Two important cases resulted in satis- 
factory convictions. In the one unauthorised fellings resulted in 
the offender being fined Ks 200, in the second the obliteration of 
Government forest marks on a log and the possession of an 
unregistered mat k were met by fines of Rs. 600 And Rs. 250 respec- 
tively— both most satisfactory cases in which to have obtained 
convictions, though perhaps a sojourn in jail in addition to the 
fine would have better met the desserts of the first offender, sincer 
there are more places in India than Assam where saoh offences 
are common and they are invariably exceedingly difficult to bring 
home to the offenders. So profitable is this form of robbery 
and ho Hinall the risk of detection that a fine of Rs. 500 can 
easily he paid out of the large gains, whereas a sudden lengthy 
sojourn in jail disconnects 11 business ” arrangements and may not 
improbably lead to further discoveries and convictions. 

Fire prolection during the year was very successful, only • 
small portion of the area protected Buffering. The reason is 
attributed to the commendable exertions of the protective staff 
and to a favourable fire season. 

Grazing in the reserve forests does not appear to require 
much anxious consideration in Assam, since 73 per cent, of the 
total area was entirely clobed throughout the year, whilst of the 
balance 915 square mileB were closed only to browsers for the 
whole year and 63 iiquare mileB for part of the year, leaving an 
area of 21 square mil?s only unrestrictedly open. The whole of 
the unclassed State forests were, however, open to graiing. 

Creeper growth would seem to be becoming A serious menace 
to the sal trees in Goalpara, and we certainly agree with the 
officiating Conservator that in good sal forest expenditure must 
be faced in order to keep down this curse of semi-tropical forest 
areas. 

Kokowa bamboo in the Nowgong and Tarai bamboo in the 
Garo UiJlrt flowered during the year. 

The expenditure incurred on plautationsTWas As. 6,554. 4,252 
rubber trees were experimentally tapped during the year ; they 
yielded 1 ,2401b of dean rubber and 9l4fc mat (inferior) rubber* 
The expenditure incurred on the tappirg operations was Rs. 671. 
The rubber remained unsold at the dose of the year owing to a 
finli in market price. 
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The Charduar caoutchouc plantation was extended by 217 Acres 
at a cost of Rs. 6.349. Experimental tapping war again carried 
on in the plantation, 4,193 trees being tap]>eri, their Average age 
being 22 years. 1 ,07 1 rubber trees in the nurseries in compartments 
2 and 3 of an average Age of 22 years were bIro tapped. The 
Tesult was a yield of 6,7401b of rubber, which remained unsold. 

A rough system of selection felling is said to prevail in the 
reserve forests throughout the circle, under which no tree of under 
4^ feet girth may be felled. 13,210 trees of nil kinds were 
removed, of which 6,819 were saI, ar against 1 1 ,250 and 7,386 
respectively in 1900-01. In the unclassed forests 11,650 treeB 
of all kinds were removed rb compared with 27,477 in 1900-01, 
the decrease coming under the trees removed under trade licenses. 
The receipts from grazing show an increase of 17,012 as compared 
with 13,925. 

There was a decrease of more than a million cubic feet of 
timber rr compared with the previous year, and this in attributed 
entirely to the fluctuating demand for qurltttU timber in the 
Oaro Hills. This demand appears to drop by a third every other 
year. 

The departmental operations undertaken show that 73,906 
cubic feet of timber, 1 1,586 cubic feet of fuel and 18,172 cubic 
feet of minor produce were extracted as compared with 50,742, 
4.651 and 12,913 cubic feet respectively in 1909-01. No sleeper 
Operations were undertaken. 

Purchasers removed 4,693,420 cubic feet as compared with 
5,541.481 of the preceding y*»ar. 

The number of tea boxes sold Amounted to 412,887 as 
compared with 386,076, the royalty realised being Us. 22,362 
as against Rs. 20,938. 

The value of minor produce decreased by Rs. 63,000, chiefly 
due to the smaller revenue derived from rubber owing to the 
low prevailing murket rates. It is proposed to Rend that collected 
departmen tally to England in the hopes of realizing a better 
price for it. 

The financial results are as follows : — 

Ra. 

Receipts ... ... ... ... 4,83,908 

Expenditure ... ... ... ... 3,25,607 

Surplus ... 1,58,401 

A decrease of Rs. 62,036, which has already been explained above. 
Some new rules were introduced during the year for the regulation 
of the extraction of produce from the Garo and Jaintia Hill 
tracts. 
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V.-SHIKAR AND TRAVEL,. 

Tki Indian Fhe&siati and thsir Allits. 

By F. Finn,, B. A., F. Z. S. 

( Continued from page 420.) 

CllAPrKH IX. 

QUAILS. 

The partridges being now disused of, we come to the quails, 
under which heading, as I said in the introduction, are included 
all the smallest members of the pheasant family, having the 
closed wing under five inches in length. The term, like teal w 
among the ducks, is somewhat conventional, for just as some 
small ducks, such as the wh^tlers, are called ** teal,” though 
their relationship to the proppr teal is obviously small, so some 
of the 44 quails ** are evidently tiny partridge* rather than close 
allies of the typical quails. Whatever their real relationships may 
be, the ten little game birds which Are popularly known as quails 
are separable as follows : — 

The Mountain quail by having the tail well-developed, 
nearly as long as the closed wing ; other quails having very short 
tails. 

The Stout-billed bush quails (2 speqies) by their thick, short 
bills, and short but well-formed tails about half as long as the 
wing. 

The Slight-billed bush quails (4 species) by having ordinary 
bills and well-formed tails about two-thirds as long as the wing. 

The Typical quails (3 species) by having no noticeable tail at 
all, the tail feathers being not only less than half as long as the 
wing, but so soft that they are not easily distinguished from the 
ordinary plumage of the rump. 

It Bhould be noted that the so-called Button quails or 
Bustard quails do not belong to the pheaeaot family at all, bat 
form a curious little group of their own, the Hemipodes, which 
will be dealt with at the close of this series. They have the 
same soft tails as the typical quails, but differ from them and 
from all other Phasionidw in having no hind-toe,* no web at the 
base of the toeB, and only a single row of scales down the front of 
the shank. The head has also a quite different expression from 
that of ordinary quails, the bill being longer and the eyes 
yellowish white. 

* The Australian Plain Wanderer (Fsdmnomm torqvatus) has a hind toe 
sad some Australian Hemipodes have short stout bills, but the above Ohara©- 
tecs will diagnose all Indian species. 
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' The typical or soft- toiled quails fall into two sections, one 
containing the common Japanese and Rain quails, with the sexes 
not very different and nbout a dosen feathers in the tail, and the 
other the little painted quail, in which the male and female are 
extremely unlike and there are onlj eight tail feathers. The 
plumage in these quails is marked conspicuously with light 
streaks above, and there is no spur in either sex, though this does 
not prevent the males from fighting furiously. They live always 
on the ground, and are more or less migratory. 

The Common Quail. 

Cctumix communis , Blanford, Faun. Writ. Ind., Birds, Vol. 
IV., p 114. Native names :—BoUr, Bara bain, Oagus hater. 
Hind.; Bfttairo , in Sind ; Hntri , Bengali ; (rtunivi, Uriya; Soipol , 
Man i pur i ; Hotah Svrrai , Assamese ; Bur-tfauja, Gnr-ganj , Poona 
and elsewhere; Bnrli, in Belgnum ; (toqnri-YeUachii Telugu; 
Peria-lca-deh , Tamil; St pale hahi , (’anwrese. 

Both sexes of this species are much alike, the plumage being 
a mixture of black, brown, and buff, stieaked with cream colour; 
there is a conspicuous cream streak down the crown and eyebrow 
stripes of the same colour. Below, the plumage is buff, darkening 
into reddish brown on the flanks, which are spotted with blackish, 
and boldly marked with whitish streaks. The pinion quills are 
brown, with huff bars on the outer web. The bill and eyes are 
dark and the feet fleflh coloured. 

The male has the breast without Bpots, and the throat dirty 
white with a dull black mark shaped somewhat like an anchor, 
the shank running down the centre of the throat and the arms 
curving up on each side. The female has the throat plain 
whitish, but the bre&st is spotted with black. Although there is 
a good deal of variation iu tint in this quail, Indian specimens 
.are on the whole true to colour, though some males ooour 
,with a rusty ground colour on the throat ; in Europe this, 
and even the marking, is more variable: and th» part of 
the plumage may be entirely dark or rusty brown. This 
*quail is about eight inches long, with the wing, which is 
longer in proportion than in any other bird in the family, four 
to four-and-a-half inches; the shank is about an inch long. 
The hens run longer than the cocks, though the difference is not 
striking. The weight is between three and four ounoee. 

This is the most widely-spread and thoroughly migratory 
species of the present family ; it is found over most of EUfOpp , 
Asia, and Africa, breeding in the northern parts of its ratoga 
sad moving southwards in winter. Great numbers are caught 
on migration and many must perish at sea ; 1 remember, ten 
fears ago, I saw one poor little thiug try to board a ship I was 
e* in Ihe Red Sea, and, striking the side, fall into the wot ML 
Another, less utterly exhausted, was caught <m board atti 
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ultimately reached the London Zoological Gardens Most of 
our Empire is visited by this bird in winter, but it is most 
abundant in Northern India, rare in Burma, and absent from 
Ceylon and Tenas«enm Some come by boa on to our Western 
coasts —Sind, Cutch, and (ruzerat — but most cross the HunalMyae 
from Central Asia, and these arrive earlier 

Iheir distribution with us varies with the season they 
encounter on reaching India If there is plentj of food in the 
north, most of them sta> there, hut in years when the crops are 
deficient there, they move st>ut h ward to a greater extent ; more- 
over, in some > ears a great man> more birds Arrive than in others. 
In the Calcutta bazaar during the seven years I have watched it, 
quails only came into the ordinary bird-sellers'* hands one winter, 
about two years ago if I remember aright ; then the men had 
plenty of them, and they were reported a* being unusually 
common in Bengal Ordinal ily only one man m the Calcutta 
hnzaar has quails, and he gets the birds fiom up-country and 
keeps and feeds them for months being a resident and consider- 
able denier, unlike the ineu who only come m the winter to 
sell birds more or les* local I \ captured. 

The qunilh coine m iuos* the sea from the west before the 
end of August, and About h (oitnight later the mam body from 
the north arrive At the end of I ebrunry they begin to draw 
northwards again, and if the south of India has not come up 
to their expectation* the north will he full* of them m March 
Some will linger in the soutti tor a time as others had done in 
the north, but m anv case hardly any will stay behind 
permanently and breed with us 

They migrate at night as a rule, though stray specimens 
may be seen, at sea at am late, h\ dav Mr Hume describes how 
on one moonlight night in April a few miles from Mnssoorie, a 
huge cloud of them, 1 inanv hundred yards in length and fifty 
yards I suppose iu breadth ' paused over him quite low down. 
That the quml is more or less nocturnal I have little doubt. A 
specimen which I kept years ago in my rooms at Oxford was quite 
as active by night as b\ da\ wheieas ordinary birfls will go to 
roost in a room quite irrespective of the artificial light of lamp* 
or gas. For the same reason quails are very unsuitable inmates 
for a mixed aviary, unless they have a wing out, as they will got 
restless at night and fly up against the roof, to tto detriment not 
only of their own personal appearance, but also of the peace and 
happiness of the other inmates of the place. 

A special place for quails, where these birds may be kept for 
food, should, however, it is said, be kept dark to prevent their 

Mcutta la DeowabersJsaaaiy, 1899- 
f bourn 1 shooting The birds were 
autumn of 1900 and spring of 190N 


*Qwil west very plentiful round * 
1*0, go* bags being made in a couple o 
AggMlfadm thelmn (N India, m the 
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fighting. The floor of a “quailery" should be well supplied with 
Band, and fresh turf, white ants occasionally, and a constant 
supply of water in a small trough should be provided in addition 
to their ordinary food of millet. Thus treated they will keep 
fat and healthy, and, as many people know, be of the greatest 
use in the hot weather As they are even better to eat when 
properly fattened than when killed wild, it is not only humane 
but politic to treat them as well as possible, as is the case with all 
other animals in a state of captivity or domestication. 

The natural food of this quail is millet and other grain when 
it oan get it, and at other times grass-seed and small insects chiefly ; 
it feeds chiefly in the morning and evening, resting in the middle 
of the day. Here and there a few pairs remain and breed with us, 
even in the east as far as Purneah and south in the Deccan. 
These, however, are not of a resident strum 01 race, such as exists 
in some other countries which quail also visit as migrants, but 
birds which by some accident, such as one or both of the pair 
having been wounded by shot, have been unnble or unw illing to 
depart with the rest of their kind. 

Though the male has the reputation of associating with 
several females where the species is numerous, he appears to pair 
with one only in India ; the nest is a mere hollow in the ground, 
usually with more or less of a lining of grass. In IndiH ten egg a 
appear to the largest clutch, though up to fourteen may In laid in 
Europe. 

These eggs are a little over an inch long, and are spi i kled with 
brown on a buff ground, the markings varying a good dtul. They 
may be found in .March and April. In the latter month this 
bird was observed to be breeding abundantly about Nowshera 
hi 1872, which was an exceptionally backward \ear, so that 
the quail had evidently decided in many cases to make the 
befit of things where they were and not go north, since they 
should have ail been out of India a month later in the ordinary 
way. 

The cock quail is a pugnacious little wretch, and is often 
kept by natives for fighting, as he used to he also by the ancient 
Greeks. The latter used, besides Betting the birds at each other, 
to indulge in an even more feeble sport, which consisted in putting 
one's bird in a ring when the other player tapped it on the head 
with his finger, and won the game if the bird ran out of the circle. 

In Calcutta I have now and then seen in the quail cages a bird 
of a lurid red ochre hue, evidently stained with some dye : and 
I am told on good authority that the said dye is nothing more or 
less than the saliva of a pan chewer, smeared on the luckless bird 
to stimulate its courage ; certainly such an application would 
infuriate a white mouse, I should think ! Presumably the bird 
which, after this doctoring, permits itself to be defeated is frugally 
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sold as an edible ; but after this I rather draw the line at red 
quails in that capacity. In China the unhappy quail is said 
to he brought to an enhanced state of irritability by baths of 
hot tea. 

The note of this quail is unmistakable, being a distinct 
tri-syllable, the first note being the longest ; many attemps 
have been made to render it in words, such as “ Wet my feet." 
This is only uttered by the male, but some small chirping 
notes aie emitted by both seres. 

Their haunts are in crops and the stubble of these, grass, 
hush jungle, any low cover in short, and they afford more gqod 
shooting than any other bird oi this family in India. Their flight 
is low, straight and swift, and one has been seen to escape from 
a harrier by sheer speed, but then a harrier is not a very swift* 
hawk. They are often very unwilling to rise, and I have even 
heard of one being trodden upon, which is what one might call 
falling a victim to a policy oi lamtz-fairt • 


VI.— EXTRACTS, NOTES AND QUERIES. 

The Some Timber Trade and Forestry. 

Paki' ii. 

In the first part of thin article we confined ourselves to a 
hrief not ice of the close relations existing between the forester 
and the timher merchant, and pointed out some of the recom- 
mendations of the recent Government Commission on Foresrtry 
for improving the education of owners, agents, foreBters and 
woodmen so that a better and more efficient system of forestry 
may be introduced into this country. The necessity for this 
is apparent to everyone who depends for his living, or a part 
thereof, upon our home timber productions. The present deplor- 
able condition of British forestry has been too often emphasised 
recently to need fuither comment here, except to aay that it 
was the increasing outcry against the continued existence of this 
condition for an indefinite period which was directly accountably 
for the appointment of the commission by the late Mr. Hanbury, 
whose untimely decease is deeply regretted by everyone interested 
in the kind problem. 

The establishment of a high standard of theoretical and 
practical education in woodcraft must be looked upon as the 
primary step towards improved forestry ; but, at the same time, 
before any considerable sums of public money are expended in 
this direction, we desire to know the exact term it Is con- 
templated that this new educational system would take. Special 
lectures upon, tree growth from chemical, botanical, geological and 
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agricultural points of view would doubtless be beneficial scienti- 
fically. A practical knowledge for growing trees to perfection in 
masses is very useful. But in growing trees with public money the 
commercial aspect demands the highest consideration. It would 
not be wisdom to enter into hazardous experiments with untested 
varieties of trees at the outset. We do not altogether anticipate 
this would be the case, but we feel compelled to utter a word of 
warning, as we have noticed during the last few years that there 
is an increasing tendency amongst arboriculturists to experi- 
ment in growing tree*, of foreign extraction but which turn out 
to be entirely unsuited to our climate, and it is just possible that 
they might look upon proffered Government assistance as a 
favourable opportunity for earn mg out these experiments upon 
an extensive scale, and would bring pressure to bear for the 
purpose. We have already a great variety of timber-producing 
trees which, from generations of experience, are known to he 
capable of perfect development and are adapted to the British 
soil and climate, and on the strength of this proven knowledge 
the whole structure of the home timber trade is built up. We 
would not throw cold water upon any experiments for increasing 
by valuable additions those varieties constituting our standard 
commercial timber trees, but this must he a secondary rather 
than a primary matter. In any serious State-aided attempt to 
improve onr forestry it must be essentially upon an economic 
basis, and it is necessary to proceed along lines possessing the 
greatest possiblities of success with the least risks of failure, and 
it can only be done in this case by taking advantage of practical 
knowledge resulting from long experience, and absolutely confin- 
ing the first steps to perfecting our present varieties of home- 
grown timber trees ; and there is plenty of scope in this 
direction alone to occupy the most ardent forester for many 
yean to come. 

Although the Government commission are deserving of praise 
for recommending increased facilities for thoroughly educating 
all persons in any way connected with forestry, they appear to 
shirk the main issues. Education, after all, is merely preliminary, 
and if State aid is to Btop short there we are afraid it will 
do more harm than good It will create an intolerable posi- 
tion for the newly-educated and ambitious forester, instead 
of leaving him in a state of blissful and oontented ignorance. 
In the majority of instances he will find his hands tied by 
the limited resources of the owner, who may not be in the 
position, or even “have the inclination, to by out money to 
improve his woodbnds ; and after much expense to himself, and 
considerable oast to the oountry, the poor forester, with hit his 
certificates and diplomas, will be compelled to hide his light 
trader a bushel, and revert to his pre-eduoated existence*-* sadder 
awl a wiser man. It would be the greatest possible mistake te 
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stop short as soon M the course of technical instruct ion was com- 
pleted. In the event of Anything being done, it should he 
incumbent upon the State to provide positions in Which those 
foresters who had successfully passed through their studies oould 
advantageously utilise their knowledge so as to warrant the 
expenditure of public money for educational purposes. Any 
attempt to solve the problem of British forestry cannot be 
satisfactory unless it is carried out m a wholehearted manner. 
No amonnt of mere tinkering will assist the matter one iota, but 
would give rise to much dissatisfaction amongst the public, who 
would look npon it a« a useless expenditure, unless some really 
permanent and profitable object was to be attained, and any 
advene attitude would prnhahly end in a retrogressive movement, 
causing any effectual solution to be postponed indefinitely. - 
Any extensive improvement of British forestry can only be 
accomplished by forestry becoming a great State industry. To 
any one who has given serious thought to the question this is 
a foregone conclusion, as no individual efforts on the part iff 
private persons can ever succeed in giving the country a reliable 
supply of timber in laige enough proportions. It is the aim of 
those persons who have the question most at heart to place the 
country in a position independent of foreign competition as fares 
coniferous timbers and thoe hardwoods which can be grown to 
perfection in our climate are concerned, and the only way in 
which this can be done is for forestry to be conducted on 
commercial Hues absolutely controlled by the State, with the 
exception of those woodlands already in cultivation by private 
owners, which, by the way, if improved, would act as. a welcome 
supplement, although their present unsystematic condition 
renders them scarcely worth consideiation. The astounding fact 
that them are 21 million acies of waste land in the British Isles is 
a standing disgiace, reflecting adversely upon all our national, 
political and social economic systems. The future historian as 
he turns to this fact will be amaaed at the immense and 
paradoxical folly of our times. Our overcrowded towns glutted 
with a anperitafty of both skilled and unskilled labour, ot*r depeptt- 
lated turaLdistricts deserted for the towns and grid wastes and 
barren plains of far-off countries, will present to him a Mysterious 
and inscrutable problem, particularly as we have whig enr reach 
* natural mine of wealth totally unexploited notffceljr capable of 
employment to a great new rural popmiwfe but with 
ttnUdd commercial possibilities. -Timkr TVot* Jfomrwdf, 
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Tlu Luabtraan and the Forester.* 

By Giffokd PlNCHOT, 

Forester, U. 8. Department of Agriculture . 

It is only a few days since President Roosevelt, speakirg 
to the Society of. American Foresters, a body of professional 
foresters, said that in the final analysis the success of forestry 
must depend upon the attitude of the lumbermen toward it. [Vide 
p. 801 of this volume. — Hon. Ed.] That view is Accepted and 
believed by no one more completely than by the foresters, and 
it is, first of all, for that renson that I am glad of this opportunity 
to say a word to jou. I realize that the greiit majority of the 
timber lands of the United States will pass through your hands 
fiist or last, and that upon your attitude toward them will depend 
the final resalt, not only to you in your business, hut to the 
nation at large in the perpetuation of its forests. 

One uf the recent tendencies) in the lumber business has been 
to reduce waste in every possible direction You have taken this 
np first of all in the mill ; it has gone from the mill to the woods 
and the methods of logging, and in many parts of the couutiy 
has already begun to affect methods of cutting This tendency 
to avoid waste, to mnke better use ol natural resources, is not 
confined to the lumber trade by any means. It is characteristic 
now of all the industries of the United Stutes, and is the logical 
outcome of the economic situation, just as, in my belief, the 
interest of the lumbermen in forestry must necessarily be the 
logical outcome of the economic conditions under which the 
lumber business is placed You have naturally and logically 
moved forwaid step hy step in this progress of eliminating waste, 
making more oat of the material with which you have to work. 
It is perfectly logical and natural, therefore, that the next step 
for you to consider is the use of your standing timber, not 
merely for itBelf alone, but also in l elation to the value of the 
land to you later on. That is the whole essence of forestry. 
As President Roosevelt has phrased it, “ The principal idea in 
forestry is the preservation of forests by wise usej* and the 
oonoeption upon which the whole matter is based is simply the 
question of whether or nob you intended to get a second crop. 

The old idea that the forester was the enemy of the lum- 
berman, and, above all, the enemy of cutting timber disappear- 
ed long ago from the minds of foresters, or rather friends of forest- 
ry — for no true forester ever held it— and is rapidly disappearing 
from yonr minds and those of other lumbermen. And tjiat is 
]>erhaps the happiest aspect of the whole situation, for the perpet- 
uation alike of your industry and of foiestry depends upon 

* Address delivered before Convention of National Lumber Manttfaotarei*’ 
Association, Washington, D. C., April 20, 1003, 
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your nttitnde toward this single question : Do yon or do you not 
intend to get a second crop ? 

I am very far from wanting to discuss with yon the supplies 
of standing timber or the prospect of a timber famine — questions 
with which you are more familiar than 1 am ; hut it is perfectly 
obvious that the supplies of certain kinds of timber are rapidly 
disappearing, that the lumber trade is falling hack year by year 
on poorer material and longer hauls, and that the question of its 
continuance is already demanding an answer 

This is purely a business proposition which T want to lay 
before you, to be considered, accepted, or rejected on a bqsiness 
basis. Forestry deals with the forest in some ways with which 
you have but an indirect interest. 1 am not talking now about 
the effect of forests on the flow of streams, on winds, or on the 
general prosperity — matters of vital importance in tbeir place ; 
but the question I want to bring to you is simply this : Is it 
worth )our while, from a commercial point of view, to consider 
the forest as a part of your plant, and from that point of view 
should you cut off your timber and let the land go back for taxes ? 

Let us take an illustration. Suppose any one of you has a 
trnct of timber land in Arkansas, for example -for we have some 
good figures for that State. You find that under certain 
conditions, which make practically no difference in the cost of 
getting out your logs— and it is the business of the Bureau of 
Forestry to ascertain what those conditions are— yon can get 
a second crop of the same amount' off that land in forty 
years. It will be a man’s tendency, as it was mine when I 
began this work, to think of forty years as a very long time, a 
period beyond ordinary calculation, hardly worth while to figure 
on. Nevertheless, if I inWpiet the economic tendency of the 
country at all rightly, men look farther ahead now than they once 
did, and it is very well worth their while to do so We will say 
that in forty years you can get a second crop on that land eqnal to 
the first. We take the stumpage at its present value, with takes 
as they now stand, and we estimate the expense of protection 
against fire and theft. We find in this particular case that the 
returns on the capital invested for those forty years is 6 per cent, 
net. Th&t is calculated on the basis of the present value of 
stumpage. We all know that the value of stumpag* will increase 
largely in forty years. The matter becomes, then, simply a 
question of whether or nob it is worth your whilst to take the inci- 
dental risks and hold your land for forty years rather than to put 
your money into something else. But it is not a question of 
whether yon will put the money baok into your land after taking 
the timber off of it, but whether you will take the timber off in 
such a way that when you have out over the land it will ba in 
eoadition to go on producing ' timber without further expense. 
* Either the timber land is part of the mannfaotuitng plant, or it is 
Ml, and that is the whole difference* 
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If yon are the owner of a mill, at of cunrse yon all are, you 
must necessarily consider, if you want to keep that mill in 
permanent operation, how much land yon need to grow timher to 
supply you with your daily cut Then you have a complete plant 
which is like a machine shop, turning out material for its own 
needs. From the point of view of the forester, where a business 
question is as clear cut as thAt, it becomes as foolish to destroy the 
productive capacity of your land as it would be for the owner of a 
machine shop, when he had an order for a shaft or a oog wheel, to 
take that shaft or cog wheel out of his own machinery and sell it 
rather than make his machines produce it. As 1 have said, and 
repeat, this is purely a business question. 

The Bureau of Forestry offers certain assistance to lumber- 
men in preparing the basis upon which Buch questions can be 
most intelligently decided. What it doeB is simply to put a 
oertain amount of trained skill at your command. You pay the 
expense and we prepare for you the necessary figures. The way 
we do it is to send a man to the spot, who finds out whAt there is 
on the ground, with special reference to the smaller sizes — how 
fast each diameter cIabb of trees grows, how much will be left of 
oertain sizes after cutting out others, and how much will be 
standing to the acre after a definite number of years. We put the 
thing purely and entirely on a business basis. 

These methods of forestry are not at present as fully applic- 
able everywhere in the United States as they will be later on, and 
it is as far from me as possible to want to urge any man to adopt 
the methods of forestry unless they are going to pay. The 
arrangement we make with timber owners is never that they shall 
be compelled to apply the plans we submit, but always that they 
shall apply them or not as they find it wisest to do. I would be 
exceedingly sorry if any man should take up a proposition in 
forestry and apply it if he was not confident it would turn out well, 
because this is not a question of a few days or merely for present 
conditions. 

What I have been describing to yon is, of coarse, only one of 
the ways in whioh the Bureau of Forestry is attempting to serve 
the lumber interests of the United States. Anotherifl a very 
extensive series of timber tests which we are just triSfeg up to 
learn thp comparative merits of different timbers for different 
purposes : and there are many others, some dealing directly with 
the lumber interests and some indirectly. Bat the essence,^ 
what I have to say to yon to-day is simply that this mattor of, 
practical forestry is presented to you as a business proposition to 
be accepted or rejected as a bnsineSB proposition, and that toy 
interest in it end the object of my presence here it stapfy toM 
yon whether it is worth yonr whim to consider your* fewst* m h 
part of your plant or whether it is better worth pent while to 
abandon them after they have been dot. 
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1 shall be Very glad, ind&d, if I can answer any qaesfeions 
which may come op now or later on, and I shall be especially glad 
if 1 or any other member of the Bureau of Forestry can be of use to 
you, individually or collectively! in any possible direction. There 
has been too long a feeling that the foresters were trying to force the 
lumbermen todo something or other against the lumbermen’s will. 

I think it is time for the lumbermen to give the Bureau of Forestry 
a chance to do some things which they would like to have it do. 

VII— TIMBER AND PRODUCE TRADE 

OtarcUU and Sim’s Wood Circular. 

•\th SepUmuev 1903. 

East Indian Teak. — The deliveries for the first eight months 
of this year amount to loads as compared with 8,890 loads 
in the Bame period of 1902; while for August last they are 1,041 
loads against 901 loads id August a year ago. The London 
market has been dull during the month, prices being at a level 
from whioh they imiRt come down some time or other if there -is 
to be a return of free supply and consumption ; and although 
there is no prospect of this ahead at present, the trade remains 
hampered and nervous. Id the meantime the forward demands 
which arise cannot be quoted for, even for next year’s supply. 

Rosewood — Essr India. — Well growo wood, of large dimen- 
sions, would find ready buyers at full figures, but small and 
inferior logs are not wanted 

Satin wood-- -East India.— The demand remains inactive 
and sales are not easily effected, while the stock on hand is more 
than sufficient. 

Ebony — East India — Most of the wood in stock is inferior 
and consequently very unsaleable. 

PRICE CURRENT. 

Indian teak, logs, per load ... £10 to £ 18 

,, „ planks ,i ... £12 l( s. to £20. 

Rosewood, per ton ... ... £8 to £11. 

Sat in wood, per s. ft. ... ... 6rf. to I8#f. 

Ebony, per ton ... ... £8 to £11. 

Deny, Xott and Dickson. Xdatod. 

Wood Mahket Rkpomt. 

1st September 1903. 

Tjeac.— T he landings in the docks in London during August 
consisted of 666 loads of logs and 968 baas of planks and 
scantlings* or u total of 913 loads, a# against 690 loads for the 
oufestoadtog mush of last year. The deliveries Into coneump- 
tfeu'wwdwlMs af logs and 989 buds of plaiiri and sestntiings 

669 toads, as against 979 bads for Arignct 1909. 
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The dock slocks at date amif£»esiR follows : — 

3,739 loads ot log-., a* against '-5JI2-I loads at the saint* tint • last your. 
3,607 „ planks, „ *8,^40 „ „ 

— „ blocks, ,, it-*- i, „ „ 

Total 9,346 loads „ 8,661 loads „ ,, ,, 

The market has developed^ no new feature. The Indian 
shippers continue to look to America^nnd South Africa rather 
than to Euiope for the marketing' of the small supplies remaining 
on hand at the shipping ports. The chief question of interest for 
European importers is, alien the present autumn's outget from 
the forests is likely to reach Rangoon, Mouimein and Siam in 
sufficient quantity to judge ol the quality and volume of such 
outget. Shippers do not seem to contemplate that the 
result is. likely to affect their ' present independence oi the 
Euiopean market; hut, naturally, contracts are ol a hand-to- 
mouth character with importers here, and consumers, at the 
present level of prices, continue tgf be reluctant to buy anything 
more than they imperatively need. This market is, theiefore, 
likely to be a dragging one for tb* remainder of the year— the 
more especially as the efforts to substitute Oiegon and pitch pine 
for many purposes uheie teak used to be specified are meeting 
with some measme of success. 

Business during August has shown some little revival in a 
few directions, hut this has been' due rather to the approaching 
close of the season in respect to some imports, than to any 
strengthening in the demands for consumption. 


Market Sates for Products. 

Tropical Agriculturist, 1 at September 1903. 


Cardamoms 

per lb. 

1«. 6 d. to Is 7d. 

Croton seeds 

••t i» 

cwt. 

1 08 to 229. tie/. 

Cutch 

... „ 

tt 

20v to 27s. Grf. 

Gum Arabic 

... „ 

a 

15s. to 20*. 

Do. Kino 

... ,, 

lb. 

4 d. to 5d. 

India-rubber, Assam 


>t 

2 8 to 3ft. 2d. 

Do. Burma 

... ,, 

a 

2a. to 3 8. 4 d. 

Myrabolams, Madras 

... »* 

cwt. 

5a . to 6s. 

Do. Bombay 

... ,, 

*» 

4s. to 7 a. 6 d. 

Do. Jubbulpore 

... „ 

ft 

4 ft to 5n. 6<f. 

Do. Bengal 

... „ 

ft 

3ft. (id to 5a. 

Nux Vomica 

... ,, 

tt 

7ft. to 10s. 

Oil. Lemon-grass 

Orchella weed, Ceylon 
Sandalwood, logs 

... ft 

lb. 

6 id. 

... tt 

cwt. 

10ft. to 12ft 

... „ 

ton 

£15 to 4530. 

Do. chips ... 

... ,? 

»» 

£4 to £8. 

Seedlac 

... tf 

cwt. 

115ft. to 122ft. 6<£. 

Tamarinds, Calcutta 

... a 

>1 

8ft. to 10ft. 

Do. Madias ... 

... ^ 

tf 

4ft. 6 d. to 6s. 
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Votie* to ,’folMorlboM. 

Mr. E. P. Stubbing, Honor.uy Editor, having proceeded on six 
months’ furlough to Europe, Mj. R. McIntosh has undertnlcen 
to act temporarily as Honoiary Editor until Mr. Stehbing’s 
return. All contributions shouffl be aidressed to R. McIntosh, 
Honorary Editor, Delira Dun, United Provinces. 


Thi Ooamwoiri VAlue of IChowM (Butii Utifolia, tab) 


By G. M Ryan, F.L.S., I.F.S. 

It might interest Forest Offipeys in the Bombay Presidency, 
and also other parts of India, to hear, in case information on the 
subject has not already reached them, that a brisk demand has 
just set in in the Bombay market for Mhowra seeds. A certain 
demand for this minor pioduct has existed, it is true, during the 
past few years for various pm pops, as the export returns quoted 
later on show ; hut the present demand appeals to he quite distinct 
from the previously existing one, brought about apparently by p 
discovery in Europe of a new use ior the oil from the seeds; and 
the supply, judging by information obtained la the Bombay 
market, appears to be unequal to the demand. 

A gentleman in one of the leading firms in Bottb^y t oiider data 
Slid Oeto^r 1903, referring to Mhowra seeds, say in * 44 We bought 
only yesterday at R«. 6-8 per cwt., but this was aftmuosaal frfia; 
yon may take Ks. 4-8 per cwt delivered free railway station k 
Bombay as a reliable rate. Fnees of Mhowra feed fluctuate a 
great deal, but I -have never seen them below Us. <H par cwt” 

Another large firm received an order from Eogmiid on the 
M instant for Mhowra seeds at £8 2s. fid. per tom Mi law W 
nwfifa «o for to execute it. Such being the stem Of tlMg, Jfe 
mm* incumbent on me, with a knowledge of the foe** to snake 
kmlpBasi end it is feR that by do so throng tfc* mpdim 
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of the Indian Forester some benefit might Accrue to the State 
thereby. An eye ought certainly to be kept on the Mhowia seed 
collections wherever the tree is foun&in any quantity, and if timely 
arrangements are made for the Departmental disposal of the produce 
some additional revenue may possibly be realized in certain locali- 
ties from this produce. The market value of Mhowra seeds is 
higher than for myrabolams, and if it is considered desirable in the 
interests of the State to dispose of the latter minor product 
annually, why not so with Mhowra seeds? 

It might be urged that the collection of seeds will interfere 
with the local requirements of the people, for almost every where oil 
is expressed from them for domestic purposes ; but if the right to 
.collect the seeds is farmed out, or a duty levied on the amount 
exported from a district, there need be no apprehensions on this 
score. It might be thought, also, that the collection of seeds 
will restrict the collection of the flowers — a product which is 
also an important article of minor produce ; but fortunately no 
apprehensious need be felt on this account also, for it is only 
the fleshy corolla of the flower which is gathered, the calyx and 
'pistil and ovary being undisturbed. In some parts of India the 
produce is evidently being collected to a tolerably large extent, 
judging by the export returns, but no record exists in the Forest 
Administration Reports of any revenue being realized by the State 
from it. * 

Distribution. 

So far as the Northern Circle is concerned, I am aware that 
a large quantity of Mhowra is to he found in the Pnnch Mahals, 
for during the severe famine of 1899, when there on famine duty, 
its majestic form in plnceB was prominently brought to my notice, 
and doubtless in the other districts of Guzerat, even where no 
forests exist, such as Bzoach and Khaira, the tree will be found 
in fairly large quantities also In the Mandvi Taluka of Surat 
it is abundant. f In Khandesh the tree is fairly common on the 
Satpurasand Satmalas. 

Sir Dietrich Brandis, in his work Forest Flora of North- 
West and Ventral India , says : “It is cultivated, propagating 
itBelf by self-sown seedlings, and protected in most parts 
of India. In the Fanjab it is grown in the Sub-Hima)%y«zi 
tract and the outer valleys as far as the Ravi, but net 
commonly hi *ihe plains ; abundant in all parts of Central India 
from Guzerat to Behar. There seems no doubt that the tree 
is indigenous in the forests of the Satpura Range of Western 
India above G hat and perhaps also of Eastern Kstmeh.* 

* la the Central Provinces Mabtt and Aohar are shown in Fora 
having been exploited la 1900-01. Mahna is possibly JfawolatjWmmt 
what Achat is 1 do not know. 

t It t mm abundant 90 yean ago, and the number of tress miff naff, out 
■educed since, bet about this 1 have no information at pr e s ent , B 
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Jfclr. Talbot in bis book The True, Shrub , and Woody Climbers 
of the Bombay PiesicUncy, says: •• It is common in the dry 
forests throughout the Presidency, also in the Konkan and North 
Kanara forests, but nowhere abundant in them." In Than* 
it grows to advantage in the drier parts of the districts, away 
from the seaooast, the beBt specimens being found perhaps 
in Murbad and the Mokhada Petta—a tract of broken hilly 
country atibut 2.000 feet, which forms the western projection 
of the Ghats. The tree, which is familiarly known as Moho by 
the natives all over the district, is scattered in all the forests, 
though it is smaller in size in the Bassein seacoast taluke than 
further inland. It is nevei seen lopped for takeU for ratify or 
cut for any other purpose. Hence it is invariably a much larger and 
more imposing tree than many others, both inside and outside the 
forests. It attains a height of about 30 to 40 feet and a girth of 
about 5 feet, and possesses a dark coloured bark, and seems to be 
of a light demanding habit It is a fertile cause of forest fires 
all over Thana, for in order to facilitate collection of the corollas 
the area under the crown of a Mhowra is cleared of all growth, and 
the lazily disposed effect this by burning the patch underneath, 
and the fire in most cases spreads into the forest. In spite of 
notices and orders cautioning the wild tribes against carelessness 
in this respect the evil continues. The only effective check 
against this is arresting the offenders and having them prosecuted* 
and this is commencing to have successful results, judging by the 
latest returns for fires from this cause in Central Thana. 

Economic Uses. 

£sftws.--During the famine in the Panoh Mahals in 1822-00 
the leaves were extensively collected and used as fodder for cattle 
in that district, especially in the vicinity of large towns. In the 
Thana District they are used as wrappers for small parcels by 
small shopkeepers and as dinner plates. 

Flowers —The Bowers are of a very pale yellow, and appear in 
March after the leaves have fallen. The corollas shortly afterwards 
get detached from the calyx and begin to fall to tee ground ; after 
this the new flush of leaves, which are ruddy or a dull pink apd 
brewn appear. It is during the cool hours of the evening, during 
the night and early morning, up to about 2 a.m., tent the constant 
dripping of the corollas from the trees takes place, and they are 
extensively collected by the people. In the Mokhada Bette the 
wild tribes barter the flowers in the Kura Bazaar on the G. 
Railway below the Tbull Ghat, for onions and salt. Marwaris obtain 
.the flowers in this manner from the Thaknrs and Katie and export 

Tfte/is the term used for the teaaefcweod which Itfoatfor toning to 
L» wood «sh manure, and mb is foe manured pSot m wmehfee dm 
age as* raked for tmasplantetioa. 
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thttfttbth* distilleries at Unto aerosi thb harbour In Bombay* 
Him to four baskets of flowers are bartered for one basket of 
Onto** dad a little salt. The dried flowers me also sold for one 
basket to contractors’ agfeftt*. fn parts ofWada tire 
people who are permitted under the Abkari tales to store 2 seers 
(U 4t) of flowers for household purposes per bead, sell tlietr 
AsutoluS stock to Abkari agents, who come round to make pur* 
(grilles, for } nnna per paili of 4ft). ixwally the flowers are 
Mttonsi^ely collected and eaten aftor preparation in the following 
Mwr. They are spread out and dried in the son for 8 days, 
kfter which they are pounded into flour and mixed with similarly 
prepared knrasni (Verbmna lAltWi seeds, salt and bread and 
Oaten. The dried flowers are also mixed with the powdered young 
roots of the Ranshekit (Moringa concanensii) in parts of the 
Wade Tdlnkh and boiled, nnd the decoction is drunk in colds and 
dhiTts ; battle are also stall fed on the floweis for augmenting their 
ftlifk supply and calving and for swollen throat complaints. ThO 
bpHfftOhi luid Weavers in Bhiwndy eat the dried flowers also with 

Sm<1. 

Boars, it is believed, are fond of the flowers, and I remember 
hll Incident occurring in the Khandesh Satpuras many years 
kgo, When my camp uas some miles away from a post office, 
hrfitdh Hither supports this statement. The post never arrived 
Otoe afternoon, and on the following day when it did arrive, 
thk Bhfl who brought it informed me that the failure to bring 
it the previous day Was due to his being obstructed by a bent 
Who sat in the path along which he had to go and prevented lum 
passing. His explanation Was that the bear having eaten the 
fllMtfa floweis became intoxicated and wished to attack him. 


At the tiifee I was rather inclined to discredit the story and hath 
never since received any corroboration of it. 

In order to remove the temptation for the illicit distillation 4f 
Mbowm spirit in villages, an edict went forth that the tree was to 
f be cut down wherever it existed in Thnna, and this has resulted 
'in a large diminution during the past 18 or 80 years fh the 
number of trees in the Tbana district. Id the ooitphs the Wfo 
‘is hover reserved as a Standard on this account, and aMfeltoMkb 
"of it being a sdbtoe Of forest fires, as already explained. 

8wt $.-~ the seeds, Which are Commonly ktioWn ih ilk 
Vernacular as if oAofei, ere toady for collection usually by ifrttit tip 
end Of May 6r beginning of Ju he. 

As In the ease Of myrabolams, Called Htrdaf in tie ttdbllMfr 
Presidency, the otop tories in quantity from year to ykk Op 


* la 1884 OCtmount Undertook the collection ol 
denertmenUlly foe export, and many hundreds of mannds 
In that very year ftaafce, to which country fl&e lowers oh 

so that the export* were etttatied kad'tos 

t T*muuUk CJWlshr.lete,' 
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fifttn life Mt&wra sheds is extracted tastily tfl over the district 
and eaten with vegetables. 

1 touting source s 0 / evpplt? of exported Mkotcra aMfs.—Tfee 
following are the principal sources of supply ef Mbotora seed 
received at Bombay. It has not been possible to get out the 
figures for each of these stations, a» for some .years bow the 
railways have included Hhowra seed under the h ea din g “Other 
Seeds” s — 

By G I. P. Railway. 

Central Piovinces and Kerar. 

I Stations on the Naagtollfoftdh. 
Stations on the Wattflfc Cad 
State Railway. 

N.-W. Provinces 
Banda. 


Hnrda. 

Itarsi. 


Jbansi. 

Hamirpur Road. I Mahuba. 

Karwi. Mau-Rampur. 

Ataira. I 

Southern Mahratta Railway. 

Hiirlapur. 

East Indian Railway, vvi Jabalpur. 

Oudh and Roll ilk hand Railway, via Cawnpore. 
Bengal & North-Western Railway via Nagpur. 
Hyderabad Godavery Valley Railway, vta Mattinar. 
By B B. & C. I. Railway. 

Tapti Valley Railway. 

Amalner. I Nandarhar. 

Fort Songhad. I Dondaiche. 

Bardoli. 1 

Godra-Rutlam Railway. 

Godra. 


Dakor. 

Thasra. 

Sevalia. 

'Bedell. 

fatal. 


Sunth Ren4 
. Piplad. 

Gaekwar’s Dabhoi Railway. 

| 8. Bahadaruwr. 

Ahmedabad-Pianttf Railway. 

| War Abas 
Rsjpipla Stats Railway. 

Naodod. 

By Sis. 

BHtRh ports within the Presidency. 
iHrmompaged in tke trader The felio wiag w rms In 8aftky 
»bidb deal in myrabolams would probably purchase fttfceWvm 

Ifss— . Velaart .Brothers 
Mess*. ReRi Brothers 
Rwhw Olss Of d Ofcall . 

3Aessiv*.&A4tafttusid ft Go.#] 
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Amount of seed available for export in Thdna.—' Without 
interfering with the local demands and (he amount of seed needed 
for sowing and planting* if necessary, the quantity of seed avail- 
able for export would probably be not less than 400 khandies or 
say 2,000 cwt. 

Cost of collection — It pays contractors to purchase the 
myrnbolam crop in Thana and export it at their own cost, and 
this is done when the present price of the crop is worth Rs 3-4-0 
per cwt delivered Bombay. The Mhowra crop being worth 
Rs. 4*4-0, it can be easily understood how much more lucrative 
the transaction would he. Doubtless the value of the produce 
would fall as the supply increased, but even allowing for this, a 
profit equivalent to that in myrabolams at any rate will probably 
result. It is unnecessary to enter into further details so far 
as cost of collection of seed is concerned under the circumstances, 
especially when the crop is to be farmed out. In case however 
contractors are reluctant to enter on this new business, it may 
be necessary to undertake Departmental work at first, and for 
this reason the following rates, ns obtaining in Thana, and other 
particulars are given for information : — 

Pkice of Seeds in Bomhay : — 

Pt-r cwt Per cwt. 

Rs. a p. Rs. a p. 

4 4 0 

Cost of collection , , ,.180 

Cost of gunny bags . . . . 0 8 0 

Freight at 2-9 pei maund for 60 miles .040 
Loss by diyage and wastage, etc , 20% . . 6 H 0 

Establishment 25% .. .. 0 11 0 

8 7 0 

IU 3 7 0 

.. 0 13 0 

Profit say : — 

1 3 annas per cwt. for 2,000 cwt. 

18 as. X 5,500 cwts. Rs. 1,636. 

Exports from India — Very full and interesting particulars 
about the Mhowra tree, its distribution and the economic uses 
of its flowers and seeds may be found by a reference to the 
Dictionary of Economic Products. In that volume, page 414, 
wherein figures showing the external trade of Mhowra are given 
the export returns of flowers only is quoted. It would appear 
that at the time the note was writtenf ( viz . 1883-84) an export 
trade only in flowers existed and that the trade was mainly with 
Franoe4 

* 4alte recently some Mhowra seed was collected in These for Mr. X P. 
Wesson, a Bombay merchant, for despatch to South Africa, where he inten d ed 
to try end grow it on the veldt. 

t There may be a subsequent note, bat 1 am not able to tease It, 

\ Mhowra seeds are exported to .Hamburg and Antwerp. 
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Now this trade has almost entirely ceased, judging by the 
recent returns, for only once during the last two or three years 
have Mhowra flowers been exported from India, and the quantity 
was only 98 cwt. 

The export trade in Mhowra needs ban been as follows since 
1897-98 for Bombay and the whole of India : — 





Bombay 

All India. 




Ota 

ON 

1R97 08 . 


,, 

. not p ven 

265,746 

1808-09 . 


, 

. . 148.450 

189389 

1899 00 . 


, , 

. . 858 083 

367,092 

1900 01 .. 


, , 

.. 31,068 

31968 

1901-02 .. 


, , 

607,000 

618,649 

1902 03 .. 


•• 

. 252 668 




For the sake of comparison the exports of tnyrabolnms for all 
India are as follows 

Cwt* 

.. 726 060 
.. 905 016 

.. 1,014,285 

. . 945 648 

.. 1,086,174 

Cotton seeds used to be exported from India in small 
quantities for a number of \eais, but now, as is well known, the 
demand has risen very considerably for this product for the 
manufacture, more particular!}, of margarine, it is said ; so that 
the exports have reached enormous proportions. Let us hoj»e that 
a similar good demand i* setting in for Mhowra seeds (at present 
at any rate a very good demand exists) and in these days of a 
declining revenue in myrabolams it behoves us to look around for 
further sources of profit. 

Conclusion.— \ am indebted to the courtesy of Mr. Noel 
Paton, secretary of the Bombay Chamber of Commerce, for the 
statistical information given above about the Mhowra seed 
exports. He is a gentleman most interested in the development 
of new industries, and will be at all times willing, I am sure, to 
supply Forest or other officers with all the information they might 
at any time need about the value, etc., of various commercial 
prodaats. 


189b 09 . 
1800-00 .. 
1900-dl . 

1001-02 .. 


WUt AnUlUfaM Vomt» jfeldf 

II. 

In Hid previous article an attempt pas made fo show rotoghlj 
the value of the yield of the Madras forests if they were properly 
markets could be foiled for their nhnual yi#ld» 

* W’fari fret with the question of markets ; the unproductive 
***t r tttU onfy he open to the production >f revenue under 
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compulsion, to meet the demands of neighbouring villages. So 
iar as this class is concerned, the market question presents no 
difficulty. 

The remunerative forests yield principally timber, and as we 
are constantly hearing ahout the diminution in the world'" supply 
of timber and the coming timber famine, it inay be preMimed that 
the export trade will absorb surplus over internal demand. 

The productive forests will, at | ton per acre, yield 10,66,666 
tons fuel and small timber annually, and the market for this large 
quantity must be found in the Presidency itself and within a 
comparatively small number of miles of the sources of produc- 
tion. In exceptional cnses it pays to transport fuel a considerable 
distance (e.g., casuarina iuel from Vellore can be sent to Madras, 
a distance of 80 miles, by canal, and sold at a profit), hut as 
a rule fuel will not stand cartage exceeding 12 to 1 5 miles, while 
small timber eats its own price if transported by cart for more 
than thirty miles. 

On the Other hand, the denudation of unreserved lands is 
making rapid strides, and the population is becoming more And 
more dependent on the Government reserves for its fuel and small 
timber; the large towns, such as Madias, Madura, Triclnnopoly 
and Salem, will before long be entirely dependent on Government 
forests for fuel for domestic consumption, and the demand for 
agricultural implements, materials tor cait building, fuel far 
jaggree and indigo tailing, for lime kilns, brick kilns, etc., in every 
village must ta met more and more from the same source. The 
railways still bum wood fuel, and Are likely to continue to do so 
as long as it can be supplied at prices which compare favourably 
with those of coal, and as they can dispose of 40,000 ton9 annually, 
only 166,666 Ions are left to be accounted for by domestic consump- 
tion, agricultural requirements And local industries. A very 
rough calculation will show that if all these local requirements 
are to he met from the produce of Government forests, not only 
will there be no lack of markets, but the total quantity available 
will not equal the demand. At one pound per head per diem 
every six persons need one ton of wood per annum, and if there 
were not other sources of supply there would be a dearth pf fuel in 
the land. As the State forests are practically the only protected 
wooded areas (except private casuarina plantations;, it fa evident 
that as years pass the demand for fuel will fall more and more 
heavily On them, and in order to meet this demand more rigorous 
protection is required now', so as to improve the stock and inereaae 
the annual yield. And this brings up the question ofproUatknv 
Before the days of Dehra Dun Rangers, the Forest Department 
was a happy hunting ground for subordinates of all clssses ; tfa 
only bit of leaven in the district loaf was the District Forest 
Officer, who was unable to check the predations of hi* snbosdtiMtes 
scattered over an area of several thousand square mUfel, 
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were of course exceptions, and happv was the D. F. 0. who had nt 
lea*>t one trustworthy Ranger under him. Some were merely 
Inzy and did as little work as they could, and as some ranges weie 
over a hundred miles in length, neglect of work nt any one spot 
was nluays accounted for by the Ranger’s absence at the other end 
of his enormous charge. Others were absolutely dishonest, and 
joined the department with the sole object of enriching themselves, 
an object easy of attainment when every man’s hand was a&ainRt 
the forest, and even the local magistrates sympathised with the 
people who were not allowed to help themselves to forest produce 
when, where and how they liked, as their forefathers had done 
before them. 

With such an example set by the Rangers it cannot be 
wondered at that the forest guards followed suit, and the post of 
forest guard was so much sought after that it was not uncommon 
for a man to resign a post in some other department on a nalnry 
of Us. 10, Rs 12 or even Rs 15, in order to obtain a forest guard’s 
post on Rh. 6 or Rs.7. The revei se of the shield must al«o he taken 
into consideration ; District Forest Officers had such enormous 
areas to travel over that they could not supervise and inspect 
Rangers' work sufficiently often or thoroughly ; Rangers on small 
pay and with no recognised official position in the taluk could 
not obtain assistance from village officers in sending messages to 
guards, etc ; the village officer*, being frequently engaged in trade 
in stolen timber or fuel, thrpw every possible obstacle in the way 
of Rangers, who, ignorant and untrained, in charge of areas which 
even a trained Ranger would find it impossible to thoroughly 
control, meeting with opposition at every turn and almost sure of 
punishment for neglect at each of the D. F. O.’s inspections, made 
hay while they had the chance. The guards’ beats extended 
over as much as 50 square miles of forest, frequently comprising 
two or three blocks ten miles away from each other ; the guards 
could not protect sw^h large and disjointed areas, and did not 
try ; it was much simpler to go the round of the villages and 
collect eight annas per plough, one goat per hundred, etc , for not 
seeing them in the reserves, and these annual payments were so 
considerable that if dismissal closed a guard’s career after two or 
three years’ service, it could be taken smiling, putta lands and 
growing herds acquired (luring service more than counterbalancing 
the loss of prospective pension. 

The advent of the trained Dehra Dun man has raised the 
moral status of the Ranger class, and though there are still black 
sheep in the flock, and occasionally even a Dehra man turns out 
badly, the improvement, as compared with past years, is most 
marked, and is bearing fruit in improved protection and increased 
revenue. To the credit of Dehra be it said that the training there 
bat changed many a youth from a listless, helpless, indifferent 
saboidinate« to a keen, capable and energetio Ranger, who does his 
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best and does not spare himself in trying to manage an area 
large enough to keep four men like him fully employed, and in 
spite of being hampered in his field work by the old class of guard 
and in his office work by incompetent clerks. Protection of the 
forest against man and fire is still far, very far, from perfect, 
and ifiust remain so until each guard has a beat of a size which 
he can protect and each Ranger has an area so limited that he 
can make sure that every one of his guards actually does protect 
his beat. 

To'arrive at some idea of the establishment required, it is 
necessary to begin at the smallest unit, the guard's beat. What 
area can a gourd efficiently protect ? This dejiends on the nature 
of the forest, the formation of the ground, the facilities for 
patrolling, the vicinity of villages and the location of the guard's 
house. It is evident that in a high forest in the plains, openeu 
np by roads and inspection paths, a guard can cover a larger area 
than iu a scrub forest full of thorny growth on a locky hillside, 
in which neither roads nor paths have been opened. It is evident 
also that a guard living in his forest can protect a larger area 
than one living in a village two miles from the boundary of his 
forest. Conditions vary so enormously that no hard and fast limit 
ord ever be laid down, but there is no doubt that ill the present 
unopened (by roads, paths, etc ,) condition of the State forests a 
much larger number of guards is required than will be the case 
some years hence, when guards have been provided with suitable 
accommodation in the forests, and when export and insp«*ction roads 
and paths have been driven through the forests in every direction. 
Another element has also to he taken into consideration, namely, 
that the population of the conntry has not yet accepted the fact 
that the 6tate forests are absolutely the property of the State, and 
that theft of trees from a State forest is as much an offence as 
theft of crops from a neighbour's field ; until this is realised, the 
protective establishment must be exceptionally strong. 

In the French forests, with a law-respecting population, with 
forests thoroughly opened up by roads and paths, with guards’ 
houses in the forests, the average size of a guard’s beat is 2} square 
miles, and though it may be argued that in the interior of such 
vast forests as the NallamAlais, which cover 2,000 square miles, 
such small beats will never be necessary, it most be remembered 
that, on the other hand, there are numerous small forests of 
about 1,000 acres in extent, for each of which a guard will be 
requited, and that in many larger blocks, owing to the proximity 
of villages, beats will have to be below the average in extent. If 
then in France, with developed forests and law-abiding people, 
one guard is required for every 2} square miles of forest, the 
same average area cannot be deemed excessive in Madras, with 
undeveloped forests and a law-resisting population (23,749 forest 
offences were reported during 1901-02). ' 
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At this rate 8,000 guards would be required fin* the whole 
Presidency. 

Next comes the range, the most important unit in the chain 
of forest control. A Ranger should be able to visit each guard’s 
beat at least once a month ; he has also to attend court to prosecute 
forest cases, to attend to special works in the forests, and to devote 
a certain time to writing reports and posting returns, etc. Allowing 
4$ days for Sundays, 1 day for occasional holidays, days 
for office work, 2 days for attending court, 3 days for devoting to 
special works, a ranger would have 15 days a month for beat 
inspection, and though in a compact range he might cover two 
beats in a day, in a range composed of scattered blocks he might 
find it hard to manage even one heat daily. Fifteen heAts would 
give an average of 24,000 acres or 37£ square miles per Ranger/ 
and 533 Rangers would be required for the Presidency. 

Next comes the question of the controlling staff, consisting 
of Imperial and Provincial officers, who would each have charge 
of a division, the size of which would depend on the nnmber of 
ranges a Divisional Officer could control, and whose accounts could 
conveniently be consolidated in one office. Each range should be 
visited twice a year at lenst, some time would have to be spent in 
headquarters, and some time devoted to special works, such as 
laying out roads, constructing slides, etc., in the forests. With a 
centrally situated headquarters, a Divisional Officer might manage 
12 ranges, hut with ranges scattered over a’ large extent of country 
8 would keep him fully employed. Assuming the average as 10, 
53 Divisional Officers would be required, each having 375 square 
miles of forest unddr him. 

An increase would also be required in the number of Conser- 
vators, each of whom should visit each of his divisional charges 
once a year ; nine such charges would fully occupy a Conservator’s 
time, and six Conservators would be required. 

A Department of the siie'sketohed above would require a head, 
and it would be necessary to have an Inspeotoi^Qeneral over the 
Conservators, holding a position similar to that of the present 
Inspector-General under the Government of India. 

The above suggestions may seem os wild and impossible as 
the calculations of revenue in the former article, hut the material 
to yield that revenue exists or oan be oalled into being bv efficient 
protection, and it is surely worth considering what protection is 
necessary in order to realise the full value of the State forests and 
at the same time build np and maintain forests which will be of 
infinite value in many ways to the country. Naturally the 
increase in establishment will have to be made gradually, hut 
with a not revenue of Re. 7,50,000 annually, the time has come 
when a commencement oan be made. 
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The present establishment costs, in pay alone, and excluding 
office establishments and temporary establishments charged to 
works, Its. 5,48,200, or 22 per cent, of the gross revenue; the 
establishment of the future ns sketched above would cost 
Rb. 16, 45, 600, or less than 7 per cent, of the estimated revenue ; in 
other words, in order to bring the establishment up to the strength 
required for the efficient protection and exploitation of the State 
forests, an increase of Rs. 11,00,000 of establishment is required, 
which would ultimately result in an increase of Rb 2,15,00,000 of 
revenue. Is this wild and impossible? Let the Rs 7,50,000 net 
revenue be devoted for the next seven years, half to increased 
establishment and half to opening out the forests, protecting them 
agninst fire and working them systematically, and then let results 
speak for themselves. 

Tserophi. 

7ire-proteotion in the Teak Forests of Lower Burma. 

In the March number of the Indian Fonder Mr. Glcadow 
did me the honour of making a few comments on a letter 1 wrote 
on this subject. 

He assumed that fire-protection is oppressive, and on this 
account makes use of the strong expression “ pernicious ” with 
reference to my letter Our teak forestH in Lower Burma were, 
however, for the most i>nrt waste lands and not required by 
the neighbouring population, but by fire-protecting them the 
neighbouring population benefits dnectly by the lurge sums of 
money which this woik involves. 

He blames me for not specifying more precise localities than 
those mentioned in the heading of my letter ; hut, writing for fire- 
protection, somewhat illogieally thinks it unnecessary to be hound 
by any localities at all, and brings forward statistics collected in 
N. Europe for use m India. 

There is a hackneyed platitude to the effect that “the 
conditions of locality " differ, but that forest principles are the 
same throughout the world, and therefore it is necessary to avoid 
the prejudice in favour of fire-protection, which is caused by the 
act that by- keeping fire out of the forests of Europe or India a 
considerable loss is known to be avoided, and to deal with the 
question in Burma on its merits, in accordance with sylvicultural 
principles. 

Through the kindness of the former Editor of the Indian 
Forester 1 was able to obtain a very interesting but entirely in- 
conclusive discussion on this subject. 

The passage which struck me most was: “ In forestry, in 
our view, it is the mature opinion of experienced professional men 
that is of more value than statistics.” 
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I quote this because it shows the foundations on which oar 
scheme of fire-protection is based, namely, on the mere opinions 
of Forest Officers, and not on statistics or general information 
collected through experiments conducted by them. 

The opinions of Forest Officers, however, are not unnnimous 
in favour of fire-protection, nnd even if they were, Mr. Glea low’s 
manner of deciding an important question in Forestry appears to 
me to be opposed to fundamental forest principles. 

A scientist is usually very cautious and does not advance 
theories, or advise others to act on them, merely on the strength 
of hi* reputation, but seek? to establish them by proof (usually 
obtained by a series of experiments). 

Similarly in scientific forestry, in those countries where there' 
is a staff of trained men, Forest Officers are invariably cautimiR, not 
only on account of their reputations, but also because in carrying 
out sylvicultural operations a large sum of money is always 
involved. 

Before applying any method or theory to the forest on a 
large scale great care is taken to eliminate all possible errors of 
judgment, and numerous experiments are first curried out on a 
small scale to test the proposed method and to clear up all dotibt- 
lul points and contingencies which might possibly arise. It is, 
in short, considered essential that the value of a proposed measure 
should he 'proved before it iN carried out on a large scale. The 
typical instance usually given of unscientific forestry is that of 
thinnings in England. 

Our colleagues there, who are doubtless also shrewd nnd able 
men, are almost unanimous in making thinnings too heavy, and by 
neglecting to obtain sufficient information, make an error of judg- 
ment. In this instnnce it would be jKMsible to obtain information 
and ready-made statistics from the very similar localities on the 
Continent, whereas for fire-protecion in Jx>wer Burma it would be 
necessary for us to collect information ourselves in the usual 
manner. Otherwise the parullel is, I think, complete. 

Although there are numerous doubtful points in connection 
with fire-protection on which Forest Officers disagree, yet as fur as 
I can find out, not a single experiment has been carried oat nor 
any effort made to collect accurate and convincing proof, nnd 
therefore I maintain that we are similarly incurring the possibility 
of an error of judgment. 

As regards the effect of fire or fire-protection on the soil, it is 
well known that fire does not cause any loss of inorganic matter, 
but it has been proved from experiments carried out in Europe 
that fire, by destroying the soil covering, caused a loss of organic 
compounds. ( The question arises,* therefore, whether teak suffers 
by this loss . 1 
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There is, 1 believe, no known instance of tbe growth Of teak 
having been improved by this loss being averted, but it bae been 
reiientedly notioed that a teak seedling thrives best on a well- 
burnt patch where this loss is greatest This seems to show that 
teak either does not suffer by this loss, or that it can obtain 
nitrogen and other organic compounds in some other manner. 

Moreover, the effects of fire-protection nre not the same as 
the avoidance of the loss caused by fire. For example, the leaves 
which fall annually do not accumulate and form humus in a fire- 
protected area, but when not destroyed by fire are eaten by 
termites. 

To compare these two modes of destruction. hen 
destroyed by fire there is no loss of mineral matter, and there is 
the advantage that an extra quantity of mineral matter is 
often automatically supplied in places where teak seedlings are 
likely to spring up, such ns in gaps caused hy windfall trees, 
and, on the other hand, the loss of inorganic compounds is only 
of doubtful importance. 

When destroyed by termites tbe leaves are gradually digested 
and pass through the bodies of several termites and the residue is 
probably deposited near the nest or used in its construction. It 
is possible, 1 think, that the earthlike material of which their 
mounds are com)>oBed is really the unrecognisable remains of 
digested leaves, as also the cellulose matter found in the 
interior. 

It seems to me therefore probable that the loss of organic 
conqiounds and of that due to the non formation of humus is 
the same in both cases, but that, the loss of mineral matter is 
greater in the latter case, owing to its being deposited in isolated 
spots instead of being returned evenly to the soil. 

As regards the effect of fire- protection on insect life, it has been 
clearly shown in the columns of the Indian Forester that there 
is doubt on this subject. It was pointed out that it is essential 
that we should first know the full life-history of the principal 
insects which damage teak. We shall then know in which stage 
of their metamorphosis they passthrough the fire season and what 
effect the fires have on them. This desirable position of affairs 
has not yet been reached, and it was pointed out that even the 
life-history of Bybloea pvera , which is doing increasing damage, 
is not yet fully known. 

The extent of the dnmage done by fire is a question on which 
there is considerable difference of opinion. 

There is a general belief that fire is responsible for a great 
number of our hollow trees It is held that a hen a teak seedling 
is burnt back by fire, the seeds of decny sre admitted into the 
roots. The base of the tupropt becomes swollen, and from it 
coppice shoots are sent out until one is sufficiently strong to resist 
fire. 
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It is laid down that trees grown from coppice tend to become 
bollow for obvious and intelligible reasons, which do not apply in 
tbis case, as the taproot is discarded at an early date in favour 
of laterally branching roots, and with it the few germs of decay 
disappear. 

Old age, suppression, etc., appear to me to sufficiently account 
for the hollow frees we find, and I entirely fail to understand how 
the burning back of a teak seedling can possibly cause 
hollowness. 

As regards general dnmnge, the greatest is found in localities 
which are not typical of teak forebts, such as on steep hillsides, 
where not only is the growth poor owing to the shallowness of the 
soil, but also leaves falling downhill collect against the trees f and. 
being annually burnt over, cause large wounds on the upper side 
of the trees. In typical forests teak is al wavs found associated 
with a dense growth o( bamboos. These bamboos keep down the 
undergrowth of grasses, etc, so that there is little inj^mmable 
matter except the an n uni fall of leaves, and the tire is therefore 
very slight. 

It is quite a common occurrence to find stumps of tank tree* 
which have been cut a long time ago, and although deoaying, 
still practically untouched by fire. 

It is not unusual to find statistical information of the power 
of teak to resist fire, in the shape of badly girdled trees bearing 
hammer marks some 2*0 years previous, and proving that a tree 
of which the vitality is nearly extinguished can resist fire for a 
long period, and the logical conclusion is that even a moderately 
healthy tree can offer a greater resistance. Attention is often 
drawn to the fact that one or more inverted V-shaped patches are 
often found at the base of many ten k trees where the bark and 
sapwood have been burnt. In a seedling the sap is drawn up 
equally round the stem, but in a mature tree the sap is drawn up 
from laterally branching roots and then distributed. The presump- 
tiou is. therefore^ that there are inverted V-shaped patches at the 
base of each tree between the points at which the roots meet the 
stem where very little sap flows, and the bark and sapwood being 
practically dead, are specially Busceptibte to fire, but if burnt the 
growth of the tree is Not affected, and in fact is only so when 
the sapwood and bark are so burnt that the upward passsge of 
the sap from the roots is interrupted and the root rendered use- 
less. 

In the case of these inverted V-shaped wounds the market- 
able value of the timber is in the majority of eases unaffected, 
only the sapwood and bark being destroyed and not the beartwood, 
which apparently possesses some matter which renders it more 
ineombustible than the heartwood of ether species of tree. 
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There are great differences of opinion between experienced 
Forest Officers, hut as far ns I am aware no attempt to obtain 
accurate information has been made. Not even the simple pre- 
caution has been taken of keeping a number of trees on a few 
typical areas under observation, and noticing the extent to which 
they suffer fiom fire, or whether slight wounds develop into large 
ones or gradually heal up. It is, however, probable that the 
damage is considerably over-estimated as it is so striking. 

Similarly, during the war in South Africa, I remember a war 
correspondent remarking that there was a tendency to over-esti- 
mate the loss caused by fighting, and that had it not been for the 
carefully prepared returns, very inaccurate impressions would 
have been received of the comparative loss due to the fighting on 
the one hand and of disease on the other. 

I have never seen or heard the expression “ loss caused by 
fire-protection, ” hut there can be, I think, little doubt that loss is 
caused, and that it is usually under-estimated, as it is not of a kind 
which sfFikes the eye. When Forest Officers undergo training 
they are familiarized with artificial forests, and there is, therefore, 
a natural tendency to forget that in Burma, with its innumerable 
species, its quick growth, nnd abundant rainfall, the struggle for 
existence is veiy keen. A*. Darw in says : u Nothing is easier than 
to admit in words the truth of the universal struggle for life, or 
more difficult, at least I have found it so. than constantly to bear 
this conclusion in mind.” 

Teak is invariably admitted to resist fire better than most 
other species, nnd I will further quote the same author ns, in his 
Oritfin of Species , h* shows how damage occurs “ Each species, 
even where it most abounds, is constantly suffering enormous des- 
tiuctionnt some period of its life, from enemies or from competitors 
for the same place nnd food ; nnd if these enemies or competitors 
be in the least degree favoured by any slight change, they will in- 
crease in numbers ; and rb each area i<* already fully stocked with 
inhabitants, the other species mvst decrease*' The matter is 
theoretically quite clear : if by fire most species suffer more than 
teak, the converse holds good that by fire-protection they will 
gain more than teak and will oust it, and in practice the truth of 
this is admitted by the majority of Forest Officers when they 
state that in fire-protected areas natural regeneration of teak 
suffers. 

I noticed a good illustration of the effect of fire-protection in 
S. Tharrnwaddy. 

Teak is often found associated with Kyathaung (B. poly- 
morpha) and a little Tinwa (Cephalostachyum pergracile), but in 
the fire-protected parts a dense undergrowth of Tinwa seedlings has 
sprung up, bo dense as to kill or prevent the appearance of teak 
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seedlings, even when the additional help has been given of opening 
up the canopy by improvement fellings. In the areas not pro- 
tected teak seedlings are numerous. 

The amount of seed of Tinwa is the same in both cases, bat 
in the latter case much of it is burnt by fire, and the seedlings 
which do appear are constantly burnt back, and where the shade 
is moderately dense and the vigour weakened thereby, the seed- 
lings are often killed outright. 

Teak does not bear a great quantity of seed, and the seed is 
not fitted with any contrivances to be widely distributed, and 
therefore it competes at a disadvantage with more favoured specieB, 
except that the seed and the tree throughout their lives are 
admirably adapted to withstand fire, and, therefore, by fire-pro-' 
tection we are taking away the principal means by which teak 
scores over its rivals. 

It is well known that dahs and axes cannot make, headway 
against the luxuriant vegetation of a typical dense teak and 
bamboo forest, except at a cost which is prohibitive on a large 
scale, and even if fire caused some damage to teak it .has counter- 
balancing advantages, in that it destroys much useless seeds and 
plants and overmature trees, and is in reality comparable to an 
improvement felling. Its usefulness in this manner can be 
readily realised by sowing teak seed in protected and unprotected 
areas in every place where it is thought & teak seedling would 
have a chance of springing up. 

The fact that by not spending vast sums of money on fire- 
proteotion we should enable more seedlings to spring up is of 
vital importance, in consideration of the fact that the outturn of 
the future depends on the natural regeneration of the present. 

One of the first effects of fire- protection is that the shade is 
increased owing to the survival of useless species and their 
increased germination. This shade is not increased immediately, 
and when first an area is protected teak enjoys the advantages of 
both fire and fire-protection. 

It is generally agreed that in unprotected areas about ten 
years elapse before a teak seedling establishes itself against fire, 
but that when established, the growth is not further affected by 
fire. On tbe other hand, teak is well known to be very sensitive 
to shade, as witness the difference in growth between one grown 
under shade and one grown in a plantation, and therefore fire- 
protection, by increasing the shade, causes considerable loss of 
increment, and it is not improbable that many seedlings are 
eventually killed. 

An examination of the stump of nearly every teak tree shows 
that at some time or another the tree has been badly suppressed 
and within an ace of being killed by shade. 
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Is it not probable, therefore, that fire-protection, by increas- 
ing the shade, would in many oases have been the last straw, 
or that the loss which will ensue by successfully protecting our 
forests for a long period of time will be considerably greater than 
that caused by fire ? 

It has been acknowledged in previous Forest Administration 
Reports that natural regeneration of teak suffers under fire-protec- 
tion, and it has been suggested that this state of affairs should 
be remedied. 

It was suggested that after periods of fire-protection reserves 
should be from time to time burnt over, and at the same time that 
natural regeneration of teak should be further stimulated by 
improvement fellings, etc. 

It may, however, I think, be urged that if during the period 
of fire-protection teuk benefits, other species will benefit to a still 
greater extent, and, in spite of an occasional fire, will still continue 
to oust the teak. 

The light manner in which fire-protection has been taken up 
and the little attention given to a study of its effects is due, 
I believe, to the very general belief that a protected area can he at 
any moment restored to its former conditions by ceasing to 
protect. This belief, however, does not appear to me to be well 
founded. 

Unlike Europe, where it is abnormal for a fire to occur in a 
forest, in Burma the forests have been burnt over from time 
immemorial. As fire affects some sfiecies more than others, 
it is obvious that it must have been an important factor in 
determining the proportion of the different species one with 
another, and therefore fire-protection upsets the normal balanoe. 

There are doubtless many species whose numbers are kept 
down by fire, whioh spring up in great abundance when fire is 
excluded, in course of time establish themselves against fire, and 
are unaffected when it ceases temporarily to be excluded. Thus 
in the example of the effects of fire* protection I gave previously, 
dense masses of bamboo seedlings have sprung up during a period 
of fire-protection, and these now are of sufficient size in tqaay 
oases to resist fire, and many localities have in this manner become 
almost unproductive of teak. 

There are many localities equally suited to evergreen or teak 
forest. There has lately been some correspondence in the 
columns of the Indian Forester on the subject of encroachments 
of evergreen forests, and this Sir D Brandis attributes to the fact 
that an area must have eecaped fire for a year or two. Conse- 
quently I think there is reason to expect that uuder fire-protection 
encroachments will become numerous and areas rendered 
unproductive of teak. 
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I maintain therefore that it cannot be taken for granted 
that after disturbing the normal balance by fire-protection, the 
former productiveness of an area as regards teak can be restored 
by readmitting fire. 

There is a farther consideration, that even at present fire- 
protection absorbs the greater part of the working season, and as 
every teak forest in Barma is to be protected during the next five 
years, the work will be nearly doubled. We do next to nothing to 
stimulate natural regeneration of teak now; is it likely that 
fire-protection in the future will leave us any time to admihister 
its antidote ? 

Our object in a teak forest is to increase the revenue from 
teak, and fire-protection must be considered merely as a means to, 
this end. 

To increase the revenue it is necessary to increase the quantity 
of teak. 

Fire cannot be said to prevent teak from becoming more 
numerous, and 1 have in fact endeavoured to show the contrary ; 
but the competition with other species does. One teak tree alone 
would suffice in a very short time to stock the whole of Burma 
were it not for this competition, and therefore the most natural 
way to increase the future revenue would be to devote our energies 
towards lessening this struggle for existence instead of at 
present increasing it. I am inclined to* the opinion that the 
damage done by fire is only, in the majority of oases, secondary, 
and that it is only when the vigour of a teak tree is affected by 
causes, such ns old age, creepers, suppression, etc., that fire causes 
serious damage. 

If this is the case, the damage can be reduced to a mini- 
mum by preventing the primary cause of damage. In the 
future we shall extract trees at maturity, and already we cut 
creepers, but bb far as I am aware no attempt has been made 
to free trees from suppression. Teak trees are seldom so close 
that a neighbouring tree cannot be felled without damaging 
them, or if so close a dense unreserved tree would probably 
do more damage by remaining than in being felled. When 
felled it is only the small branches which barn strongly, 
the larger branches and bole merely smouldering away and 
causing no damage. There would be also the further advantage 
that in falling these trees would form gaps, and being burnt, 
would form suitable germinating beds for teak seedlings. In 
this and other ways, without incurring the evil effects of fire- 
protection, the damage from fire would be reduced to a minimum, 
end we could devote our energies and our money to lessening the 
struggle for existence and to increase the proportion of teak by 
direct means. 
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We all love our teak trees, and are distressed when we see an 
occasional one blackened by fire, but forestry is not a subject in 
which sentiment can be indulged. 

A large amount of intelligence is not required to suggest 
fire-protection ns a menus to prevent the damage from fire, but in 
forestry it is customary to find out definitely what benefit will be 
gained and what will be the effect of any proposed measure, and 
whether the expense is justified. 

$ome Forest Officers, I understand, who have been suffi- 
ciently fortunate in convincing themselves concerning the value 
of fire-protection, take up a pharisnical attitude about this ques- 
tion, and when any doubt is expressed talk about heresy. I 
maintain however that since its commencement there alwuy*> has 
been doubt, and that, on the principle that forestry is not a 
suitable subject for speculation, it is unorthodox to carry it out 
on such a large scale. Instead of attempting to stifle doubt, it 
would, I think, be preferable to prepare to meet it with reliable 
and carefully collected information. 

At present Forest Officers differ in opinion very considerably. 

Our motto is merely to “ hope for better things hut no 
harm would, I think, be done by definitely ascertaining that we 
actually are improving our forests by the vast sums of money we 
spend on fire -protection. 

H. C. Walker. 


Ofc&rlw Broilliard' 

By J. W. 0. 

Most of our readers will have noted with regret the recent 
retirement of M. Charles Broilliard from the editorship of the 
Mevue dee Eaux et Forks. The following are some extracts from 
an account of his work in the Forest Department of France, 
by F. Fankhauser, which appeared in the April number of the 
Schweizerische Zeitachri ft fur Foratu'caen . 

Charles Broilliard was born on the 4th July 1831 at Morey, 
a small town in Haute-Saone. The cliffs behind Broilliard f s borne 
command an uninterrupted view over the borderland between hill 
and plain, from the domes of the Vosges to the snowclad peaks 
of the Swiss Alps, and it may well he that the peculiar charm of 
this richly wooded country* early awakened Broilliard’s love of 
nature, and influenced in great measure his choice of the forest 
service as a profession. 

Broilliard entered the Forest School at Nancy in the year 1 851. 
After completion of the school course and the subsequent year of 
practical work he began his forest career in the summer of 1854 
at Brianoon in charge of a highland forest division extending' 



CHARLES BBOILUABD. 563 

ever 23,000 hectares. His 2£ years' tenure of this post was 
spent in making himself thoroughly familiar with the manage- 
ment of the larch and Scotch pine forests of the higher Alps ; at 
the end of 1856 he was transferred to the Upper Doubs Valley, 
the region of the spruce and silver fir, for the study of which he 
had ample opportunity during the next 2 years. From 1859 to 
1862 we find him engaged on the management of the oak and 
beech forests in the Vosges at the source of the Saone. In all 
these forests he originated working-plans of considerable impor- 
tance, and thereby acquired the fullest knowledge of the require- 
ments of the different species. 

It was in the last named division that the skill of the 
practical young forest officer first came to the notice of Parade, , the 
then Director of the French Forest School, who transferred him 
to Nancy, where he was ap}>ointed lecturer on forest working- 
plans, holding at the same time charge of the Forfit de Haye. 

At Nancy Broilliard laboured fully 18 years. Notwithstanding 
the exacting duties of the professorship, he managed to find 
time to solve numerous special problems connected with forest 
management and to make himself acquainted with all the more 
important forests of France. 

In 1881 he relinquished the Chair of Forest Working-Plans 
and was appointed conservator, first at Macon, and three years 
later at Dijon, which Intter post he held until his retirement in 
1891. During these 10 years he was enahled to put his theories 
into practice and also carried out mo6t of his studies of the 
forests of foreign countries. From 1892 onwards his whole time 
was given up to the Revue de s Eavz et Forets. 

Such briefly has been the life of Broilliard, but the work 
accomplished by his versatile genius cannot he described in so 
few wordB. His writings and teaching have established his reputap 
tion as one of the most distinguished masters of forest science, 
and he has long been the recognized head of the French School. 
Brilliant as he is as a theorist he proved himBelf no less efficient in 
outdoor work, and his pre-eminent qualifications marked him out 
for a ruling position. Broilliard unites rare talent with extraordinary 
knowledge. His thoroughly scientific education, constantly kept 
up to date by an attentive study of new forest literature, was 
supplemented by the great accumulation of knowledge he had 
acquired as a close observer of nature, by travel and by long 
experience as a practical worker. Few persons have been gifted 
with Broilliard’s faculty of at once grasping the true facts and 
conditions and of forming a correct judgment in regard to them. 
With all his learning he was however by no means a mere theorist. 
His theories were formed not in the study but in the forest, and 
for this reason his teaching has always been welcomed by the 
practical worker, and his clear and, terse writings, remarkable 
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not the less for the elegance of his language, bear the unmistakable 
stamp of originality and freshness. 

His first work, and one which marked a distinct epoch in 
forest science, was the Coura d'aminagement , a summary of his 
lectures on working-plnns, which appeared in 1878. This was 
shortly followed by Lt traitement des bois m France , an important 
work written with special regard to the needs of the owners of 
private forests. Broiliiard is further the author of the numerous 
articles in various forest periodicals, especially in the Revue dec 
Eaux et Foi SL* % dealing with all the forest questions of the day, 
which have exercised a great and beneficial influence on the 
development of Forestry in France. To Broiliiard belongs the 
credit of having been the first in France to recognize the necessity 
of treating and utilizing forests in accordance with the require- 
ments of each separate standard and of subordinating to this all 
considerations in regard to continuity of yield and regularity of 
age classes. His writings in regard to the selection-and-roppice 
standard systems are among the most important published on these 
subjects. No one has advocated more strenuously and with greater 
success the raising of the felling rotation of coppice woods and 
the provision of an increased proportion of valuable oak timber 
as standards. But above all we have to thank him for the develop- 
ment of the French doctrine of regarding thinnings in the light of 
a gradual freeing the crowns of the principal individuals 
combined with the maintenance of an undergrowth for the purpose 
of protecting the soil. Few however have understood so fully as 
Broiliiard the actual life of the forest, the claims of each individual 
species in it, and the high importance of even the least of these 
as a part of the whole. 

Much more could be written in praise of Broilliard’s work and 
yet leave much untold. May he in the evening of his life enjoy 
many happy days of well earned repose. 


Ofcir (Pius lougifolia) “ Twig-bom.” 

Bv B. 0. Coventry, F.C.H. 

During the hill tour with the Forest School students in 
Jaunsar, April 1901, Mr. F. Gleadow drew my attention to a 
malformity of the newly-formed shoots of the young ohir pines 
in a forest between Khatian and Thadiar. The malformed shoots 
(usually leading shoots) were bent down, brown end dry, with a 
“ fox-brush 99 like appearance. On examining them they were 
found to be hollow and full of dry resin and brown excreta tSl a 
lepidopterous larva ; but no inseot could be discovered In 1909 
the same conditions were observed, bat again no insect could be 
found, and it was presumed that the season was evidently too late 
to catch the culprit at work. 
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cbih (Finos loxoifolia) 44 twig-bob kb.” 

This year. May 1003, whilst aligning a road, with the junior 
class students, at Koti Kanasar, our work took us down into the 
chir pine zone, and here again the same malformity of the new 
shoots on the young chir pines was observed. On this occasion 
however 1 was successful in finding the culprit, namely, a lepi- 
dopterous larva, as was at first suspected. The first larva waa 
discovered underneath the bark of the stem of the previous year’s 
growth and not in the current year’s shoot. It appears that the 
larva, after having tunnelled down the current year's shoot, which 
gradually dries and bends over as the damage extends, comes 
outside and tunnels into an older stem, in which it tunnels up 
and down irregularly underneath the thin baik, feeding on the 
soft tissues between the bark and the hard central core of wood. 
In this latter position the Inrva is difficult to detect, as the stem, 
is covered with lung green needles, and shows no apparent signs 
of being attacked ; but a closer observation will show that there 
are small openings on the sui face of the baik from which resin 
and excreta have exuded The larva; however were not easy 
to find, for although I carefully searched a fairly large number of 
attacked plants, 1 only succeeded in finding half a dozen larvae, 
three of which were in current year’s shoots, which had only been 
partly destroyed, as in the case illustrated in the accompanying 
photograph,* the other three being in the older portion of the 
stem under the bark. The probabilities therefore are that the 
larvfe, when mature, leave the plant and pupate in the ground. 

It appears probable that the eggs are laid on the terminal 
buds or young shoots, that the young larvae live in the current 
year’s shoots, first of all in those which are very young, then 
attacking those which are more advanced, and finally attacking 
the older stem ; eventually, when mature, leaving the plant and 
pupating in the ground: a larva found on 14th May pupated 
on the 28th May and the moth emerged on the 22nd June. 

The larva is, when full grown, about 1 inoh long, bright pink 
in colour, with a brown head, smooth and shining, but becomes a 
dirty greenish colour just before pupating It is thicker at the 
centre of the body, tapering to both extremities, and is furnished 
with a few short stiff baits. 

It is very sensitive when touched, wriggling away with great 
activity. The pupa is red-brown in colour, being paler on the 
ventral surface and with a dark line down the doraal surface, the 
last segment being dark with a few bristle-like hairs. It is 
alightly over | inch in length. 

„ The moth measures 1J inch across the expanded wings. The 
fore wings are of a purple-grey colour with brown markings. 
The hind wings are hyaline with a brown tinge. Both fore and 
hind wings have a fringe of cilise. 

* Wt regret to say that it has been found lmpoaaihle to astiafsetorily 
reproduce this photograph. 
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The moth appears to resemble, as far as I can judge, the 
description of Phycita abietella given on page 108 of Stebbing’s 
No. 1 “ Departmental Notes on Insects which affect Forestry ." If 
it should turn out to he the same insect, the above will be an 
interesting addition to its life-history. The insect is being sent 
to Mr. Stebbing for identification. 9 

The accompanying photographs show a malformed shoot » 
which is partially destroyed. The upper portion marked a has been 
tunnelled down and has bent over and become dry and brown, the 
needles being malformed. The larva has tunnelled as far as the 
dotted line and i6 working downwards. After reaching the base d 
of the terminal shoot a it will probably come outside and tunnel 
into the previous year's shoot e. 

I have not yet had sufficient opportunity of ascertaining the 
extent of the damage caused by this insect. The destruction of 
the leading shoot doeR not, as far as I have at present seen, lead 
to any permanent injury by causing the tree to fork, as is the 
case with the u Tun twig-borer”. The destroyed leader becomes 
replaced by one of the shoots which would ordinarily have been 
a side branch. The destruction of the cambium and sapwood, 
in the older portion of the stem lower down, appears likely to 
result in serious damage by causing the whole of the plant above 
to die, but 1 have not yet been able to detennine if this takes 
place or not, and it is to be hoped that those who have chir forests 
close at hand will try and obtain further information. 

II-— CORRESPONDENCE. 


On oertain Important Forest Questions. 

Anything from the pen of Mr. Gamble always commands 
attention, but it is with somewhat mixed feelings that 1 have 
perused his article in your November’s issue, nor am 1 able to 
agree with some of his remarks on what he aptly terms the 
dangerous policy of making the collection of a large surplus 
revenue the chief aim of the Forest Department. There is little 
doubt that this has at times been the aim of some Conservators 
in the past, but 1 am glad to think that everything now points 
to the existence of a more enlightened policy, and that a judicious 
expenditure of money on forest improvement is now recognized as 
one of the essentials of sound administration. Mr. Gamble appears 
to be under the impression that in those provinces where forest 
matters are more directly governed by the advice of the Inspector- 
General, the consolidation and improvement of the forest estate 
are not showing the progress visible elsewhere. This, to my mind, 

* The insect arrived in a damaged condition. It is larger than P. abUh 
Ulla and belongs to a different genus. It proves to be new to the Indian 
Museum collections —Hon. Ed, 
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while easting an unmeritpd censure on the policy of the Govern- 
ment of India in so far as it may be based on the advice of the 
Inspector-General, in written under mistake of fact. It must he 
borne in mind that the administration of any particular province 
is not in the hands of the Inspector-General, that he has nothing 
to do with the preparation of the budgets and is in no way 
responsible for the surplus obtained on the working of the year. 
Where, however, the Inspector-General is permitted a voice in th*» 
proposed expenditure on improvements is in the recommendations 
he may forward to local administrations regarding working-plan 
prescriptions and suggestions. Now, sir, I have a fairly intimate 
acquaintance with several score of working-plans, and I may bay 
that in no single instance, as far as my memory serves me, has the 
Inspector-General ever suggested the policy of increasing the 
snrplus at the expense of useful improvements. On the other" 
hand, I have more than once come across a remark to the effect 
that considerations of sylviculture and improvement have been 
subordinated to financial results. When surpluses have been 
obtained at the expense of improvements, this is in no way due to 
the advice of the Inspector-General, but rather to a misconception 
on the part of local administrations and their forest agents as to 
the true meaning of the term M Commercial Department” and still 
more to administration officers not utilizing the funds allotted to 
them, and allowing such monies to lapse, sometimes with the 
object of saving a larger surplus, more often because they have 
not the time to superintend improvements -with which they are in 
full sympathy, but the execution of which they are not prepared to 
entrust to their subordinates. There is little doubt that in 
earlier days it was often held advisable to show as large a surplus 
as possible in order to justify the existence and extension of the 
Department, just ns a commercial company in its infancy is often 
inclined to show as large a profit as possible in order to establish 
its position and raise its credit. This was the first stage. We 
have now reached the second, where the company, with position 
firmly established and credit assured, is powerful enough and 
is prepared to sink money in improvements with a view to its 
future welfare, but is forced to restrict expenditure with this object 
within such limits as can be efficiently controlled. I know as a 
fact that the late Mr. Hill considered that insufficient money was 
being laid out on permanent improvements, and used to say that 
the percentage of net to gross revenue had no business to be higher 
in India than on the continent of Europe, where settlement, 
demarcation, communications, etc., are more or less completed. 
This view, 1 am in a position to say, is also held’ by his 
successors and by the senior officers of the Department. Where 
then Mr. Gamble implies thnt the advice given by the Inspector- 
General is in some measure responsible for unduly large surpluses 
obtained at the expense of improvement, I consider that be goes 
too Car and that facts will not bear him outw 
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Where there has been restricte 1 progress* in consolidation and 
improvement, it would be nearer the mark to say that this has 
been rather due to the large areas that individual officers have 
to administer, rendering it impossible for them to find time to 
devote to improvements that under more favourable conditions 
they would he only too willing to initiate and carry out. It is 
difficult to realize that the tracts under the control of the Forest 
Department aggregate one-flfth of British India, and that the 
Imperial Forest {Service, which is chiefly responsible for the 
management of this vast area, consists of a small band of less than 
200 officers, who have to endeavour to supervise everything in 
person as they are loth to rely upon their subordinates, who are 
not infrequently deficient both in quantity and quality. When 
once this has been realized, what to me is astonishing is the progress 
that has been made in extension and improvements during late 
years. It may safely be said that were it possible to limit the size 
of separate forest charges to what could be efficiently controlled by 
Imperial officers, not only would expenditure on well considered 
improvement increase by leaps and bounds, but that no one 
would welcome such progress more than the senior officers of the 
Department from the Inspector-General downwards. 

Cordite Bides in XnAian Forests* 

In answer to “ Big Game's " letter in your nnmber for October, 
the following pros and cons, based on practical experience, will 
probably assist “ Big Game ” in coming to a conclusion on the 
questions he raises. 

As “ Big Game " mentions bison particularly and does not 
mention any other sort of game, I have contined my remarks to 
this particular species of heavy game. 

Before proceeding to deal with the question of powders, 
bullets and rifles it is necessary to discuss briefly a few of the 
fatbits of the bison in order to determine what is required of a 
bullet in order to deal with a charging bison. 

The cases on record in which an unwounded bison has 
charged are exceedingly rare ; so much so, in fact, that the pro- 
babilities of a charge need not be taken into account. On the 
chance therefore of receiving a charge there is no necessity to 
continuously carry a heavy rifle during a stalk, and as will be 
afterwards shown, this is also unnecessary in order to .bring the 
stnlk ta a successful finish. Turning now to wounded bison. A 
wounded bison will usually try to escape, but he will sometimes 
round and charge, and the possibilities of his doing so must 
be taken into account. 

In the CAses which have been recorded of a bison charging 
mention has seldom been made as to his .mode of attack, ana 
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whether he cam^ on with his head np or down. In the single 
instance in which I have been charged by a bison, the bison 
held his head up until within a few feet of me ; he then lowered 
it to strike, hut as this is the only instance in which I have seen 
a bison charge, I cannot say whether this is their invariable mode 
of attack or not.. However, it does not matter very materially 
whether they do or not. There is no exception to the rule 
however that a charging bison must be coining head on and either 
uphill, tin level ground or downhill, and almost invariably from a 
short distance. 

The shot at a charging bison is therefore a hurried one, and 
the only shots that will kill him outright are — 

U) a shot in the brain ; 

<2) a shot in the neck or back from above, so as to break 
his neck or back ; 

(3) A shot in the neck so as to break it from below. (A 
heart or chest shot will seldom stop a charging beast;. 

These are the shots that will kill him. Now any rifle that the 
sportsman is carrying after h^on with a hard bullet will reach 
these spots, ftoin a Mannhcher up to a *577. The mattex in the 
firnt instance is therefore chiefly a matter of aim, but other 
conbiderations must be taken into account. 

Firstly, a smokeless powder in one barrel at least will leave 
the sportsman free to put in a second shot, whereas black powder 
will leave the sportsman in darkness tor a few seconds, and I 
do not hold with the theory that the bang and smoke of black 
powder will turn an animal. 

Now as regards the bullet ; it is essential that the bullet must 
be of a penetrating nature, and this of course can be sufficiently 
well obtained in small and big rides, but the chances of a big 
bullet touching one oi the vital spots is greater, and even the mere 
fact of it passing close to the vital spot will suffice in some cases ; 
whereas with a small bullet this is seldom the case. So much 
for the deadly shots at a charging bison. Of other shots which 
will Bave the sportsman there are two. 

Firstly, a shot breaking the foreleg will bring the bison over, 
or at any rate so disable him that an active man who keeps his 
head can easily escape. Here again, however, the arguments given 
above aB regards powder and bullets hold good. 

Secondly, there is a Bhot which misses a deadly spot but getB 
him either in the chest, shoulder, neck or face, and a shot fired at 
a charging bison is as likely to hit one of these places as it is 
to break bis neck, back or reach his brain. What I mean to say 
i*» that it is very likely the deadly spot will be missed. 
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Now in this case again smokeless powdSr is preferable to 
black for the reasons already shown. But, on the other hand, a 
heavy bullet is absolutely essential, as the sportsman must either 
floor or turn the bison from sheer shock. 

There are two ways of producing this shock. Either by a 
fairly large bullet, such as a '4,00 driven at great velocity by a 
nitro powder, or a hea\ier bullet diiven at a less velocity by black 
powder or a nitro powder ; Sir Sain Baker states a bullet from the 
“ Baby *’ catching an animal fairly never failed to stop it. The 
14 Baby ” was a 4 bore, and, speaking from memory, I think it 
neighed 22 lbs. and carried 1C drams of ]>owder. 

But since Hir Ham Baker’s day rifles and powders have been 
greatly altered, so that high velocity without a blinding smoke 
can be obtained, aud thus making the use of a second barrel 
possible. 

Moreover, it is not every man who could shoot with the 
44 Baby,” and for these reasons a modem big game rifle has two 
barrels, neither ot which can earn so heavy a ball a> the single 
barrelled rifles of past generations. Now of modern rifles there are 
three sorts in use which will do the required work, namely, the 
8-bore, the 677 and cordite *450 express, hut the former, namely, 
the 8-bore, only Hhoots black powder, which has its drawbacks 
as already sliowm, and as in fa' it the 8-bore is no improvement on 
the old tyi»e of black powder rifles, it need not he taken into 
account. Personally, it I was charged by a bison I would preter 
to have the “ Baby " in my hands than a double 8-bore. 

The question really resolves itself into the *577 or -450 
cordite express — which ? 

The consideration of Rmoke does not apply, as the *577 
can be used with a smokeless powder, which gives as high 
a velocity as that obtained from black powder. The question 
is therefore narrowed to whether a ’450 bullet, driven 2,200 
feet a second, or a *577, driven at 1,000 feet a second, is best. 
This matter is one over which sportsmen differ greatly, and 
is one on which a verdict has still to be obtained. Probably 
there is not much to choose between the two, but as already 
shown above, there is a certain advantage in the heavier 
bullet, and as the penetration of the '577 has proved itself 
sufficient, I consider the excessive penetration of the *450 
unnecessary. An illustration of how the energy produced by a 
bullet driven at a great velocity can be wasted is the following. 
Imagine a smaller bullet driven at 2,4(0 feet a second and a 
heavier bullet driven at 1,600 feet a second, and the weights of the 
two bullets so arranged that the striking energy is equal in both. 
Now imagine each bullet hitting a charging biBon and eatching 
him say in the shoulder. The smaller bullet would pass on 
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through the shotflder and into the body, and thus, as the striking 
energy of the bullet is distributed over the course it takes, some 
of the energy only is expended in the shoulder. 

Now the larger bullet would penetrate and remain in the 
Rhoulder, thus expending all its energy in the one limb. It will 
be seen therefore that the striking force of the heavier bullet is 
more concentrated than that of the smaller, and this, in my 
opinion, is one of the reasons why the shock produced by the 
heavier bullet is the greater. 

Personal experience has led me to prefer the heavier bullet 
to the smaller, even at the cost of a certain amoant of velocity. 

To recapitulate briefly the above remarks therefore : firstly, 
“ Big Game ” in following up wounded bison would do well to 
carry a lifle loaded with smokeless powder in at least one barrel. 

Secondly, the rifle should be the heaviest “ Big Game ” can 
manipulate, by which I mean that the powder charge must 
give sufficient peneration, and after that the heavier the bullet 
the better. 

I have now dealt fully with the question of wounded and 
charging bison, and I propose to conclude by adding a few remarks 
on rifles to use on unwounded bison, as in this case ciicumstances 
are altered, and the remarks which hold good for charging bison 
do not apply to unwounded bison. To begin with, in tracking up 
bison, although better, it is not necessary to continually carry a 
rifle in one's hand, as the bison can usually be heard before being 
seen, or at any rate unmistakable signs on th<* track show that the 
quarry is at hand. Kather therefore than tire oneself out, and this 
is likely to happen, as tracking bison is hard work, it is prefexable 
to have the rifle carried and only take it on approaching. Now 
one of the points about a shot at bison is that it is nearly always 
a close shot. Many are shot under 50 yards and hardly any over 
100; exceedingly accurate shooting is therefore possible. 

Now the vital spots are the brain, neck, back ; the neck and 
the back of course must be broken ; then the heart and both lungs. 
It is necessary to wound both lungs ; an animal will go a long way 
with one lung hit, whereas if both are penerated he will choke 
almost at once. To these I add the forelegs, as if a bison's foreleg 
be broken above the knee he will certainly be bagged ; the shot 
however is not one that commends itself. 

Now firing at any of these spots, except the brain and leg, the 
spots are more or less concealed, and in all instances, except the 
lungs the mark is a fairly small one. Accurate shooting is therefore 
necessary. It is of course an axiom in Bhooting, although one that 
iB often forgotten, that the larger the game the more accurate the 
shooting must be in order to bag and not merely wonnd. 



572 


RIPENING OF CONES 07 PINUS L0NGIF0L1A. 


Personally, if I wish to make an accurate shot I prefer a 
email bore rifle, the MauBer for preference, and with this weapon 
at 60 yards I can make tolerably certain of hitting a 4-inch bull, 
whereas with a *577 I am more likely to miss it than not. Of 
course there may be many men who have attained extreme 
accuracy with heavy rifles, but certainly the majority of men will 
shoot infinitely better with a small bore rifle. For the first shot 
under the following circumstances therefore I would advise *• Kiu 
Game ” to use the rifle which has sufficient penetration and with 
which he can make the most accurate shooting ; if a large bore 
rifle of course bo much the better. 

The conditions in which this rifle is to be used are those 
which conduce to an accurate Bhot. These conditions are : — 

1. The sportsman must be steady, by which I mean he must 
not be blown or excited. 

2. The vital spot must clearly be seen. 

(I take for granted the sportsman knows how to reach the 
vital spots.) 

3. The bison must be standing quite still. 

Under these circumstances a tolerable shot who does not get 
excited — but this frequently happens— will be almost certain of 
hitting a vital Bpot, and whether it is hit with a Mauser or a 'o77 
makes no difference. 1 should recommend him to fire either just 
at the baBe of the neck or for both lungR if this is possible. 

Whenever the above conditions arc not found, namely, if the 
sportsman is blown or is excited, or the bison is moving and it is 
impossible to be certain of hitting a vital sjiot, then accuracy and 
the small bore rifle muBt give place to the heavy rifle producing 
shock. In fact we return to the conditions already described under 
a charging bison, in which there is a probability' of the vital Bpot 
being missed and the same arguments which applied in that case 
apply in this, and therefore the same rifle is recommended in this 
case as was recommended to meet a charging bison. 

The above remarks are based on exjierience with bison in the 
Central Provinces only, to which part of India only they are meant 
to apply ; in the main they probably hold good however for other 
parts as well. 

Solid Lead. 


Bipsaing of Coma of Fiui Loagifolk- 

I. 

I have read Mr. Birbal’s letter several times but cannot understand 
exactly what he means. Apparently bis meaning is (though I 
may be mistaken) that in the spring the young cones appear at 
the extremity of last year’s shoot, and that the new shoot then 
grows out from below the young cones. 
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This seems to be a carious method of growth, and is quite 
different from what occurs here, which is as follows : Last year’s 
shoot terminates in a hud. In March or April this bud expands 
and develops into a shoot, which bears at or near its extremity the 
young cones. When the shoot has expanded to its full length, 
it is found to be terminated by a bud, round which the young 
cones are situated. (The male cones are situated on and around 
the lower portion of the year's shoot and drop off soon after they 
have shed their pollen. (Male and female cones do not of course 
occur on the same shoot.) 

Mr. Birbal does not attempt to prove his statement that v the 
cones only take 12 — 15 months to ripen. If this is the case how 
does he explain the fact that in spring cones of three different 
)e.irs are found on the trees ? (I exclude the cones which have 
already shed their seed.) These cones are as follows: (l) the 
>oung cones at the extremity of the shoot ; (2) the half ripe cones 
at the base of the ciment }eai's shoot. These are still green and 
soft except the tips of the scales, which are brown and woody. (3) 
the large ripe cones at the base of last year’s shoot. At this time 
of year (September) only two kinds of unripe cones are found on 
the trees, vtz., (a) this year’s cones at the ends of the shoots and 
surrounding the terininai buds. These are now brown externally, 
but are green within. Next spring when they enlarge they will 
have the appearance of (2) above. ( 6) The cones at the base of the 
current year’s shoot. These have nearly .reached their full size, 
hut are still green except the tips of the scales They have 
become fairly hard. I have sent to the Forest School a branch 
which bears cones (a) and (6). All the Rangers in this district 
and some zamindars whom 1 have questioned state that the cones 
require two years to ripen. 

Sirdar Bishen Singh, Extra-Assistant Conservator of Forests, 
has also proved the fact experimentally by attaching a piece of 
wire to the young cones. 

Consequently there seems no doubt about the matter so Car as 
the Punjab is concerned. It may be the case that at Dehra Dun 
the cones ripen in 12—15 mouths but it appears hardly likely. 

E. B. Coventry, 

Deputy Conservator of Forests • 
II. 

I see a letter in the last Forester from Birbal, Curator, with 
some queries about chil seed and its ripening. I enclose a copy of 
a table sent to me by yourself in 1 886 showing the results of my 
observations made in that year, or rather printed in that year, 
for I began to make notes a year or so previous. I am quite sure 
of my facts, at any rate for the Cham ha Valley. 

J. C. McDonell. 
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Kuut Working Finn. 

As An old Jaunsari I have read with 'great interest Mr. 
Clutterbuck's working-plan for the Jaunsar Division, United 
Provinces. May it have every success and may the old division 
flourish and improve under its provisions. 

There iB one point in the plan which I should like to see 
more fully discussed. Para 122, on which the possibility is based, 
says : There are no data as to the percentage of trees which pass 
from one class to another. The following are estimated figures, 
but care has been taken to keep them low so as not to vitiate the 
result : — 

9 it per cent class I survive for 40 75 per e^nt. class III become 
years. II. 

HO per cent, class II become I. 60 per cent, class IV become 

111 . 

33 £ per cent, class V become 
IV. 

Taking these ns given, the following are calculated from them : — 

60 per cent. cla«s III become 1. 45 per cent, class IV become 

II. 

36 per cent, class IV „ I. 20 percent, class V become III. 

12 per cent, class V „ I. 15 per cent, class V „ II. 

It would be useful to know how these figures were estimated, 
as most of them seem to he too high. In these mountainous 
forests, with ho much precipitous ground, such variable depth of 
soil and so many different aspects, it would seem that the ordinary 
formulsB of text-books need considerable adaptation before they can 
be safely employed. Is it not possible that, owing chiefly to the 
above causes, a much larger proportion of the different classes fail 
to reach the next class, within the average time, than is common- 
ly supposed. Believing this to be the case, when I prepared a 
working-plan for the Naini Tal sub-division, in the portions 
where enumerations were rnnde 15 years previously, a general 
freBh counting was not made, but the stock in four coin par tmenta 
was re-enumerated, the exact number of trees felled during the 
past 15 years being known. The result was as follows as regards 
Chir ( Finns longifotia ) 9 all decimal points below *5 being omitted 
for simplicity’s sake. 

Compartments. 

Percentage of II class cliir entering I class in 15 years 9 9&10 7 — 10 
Da HI do. do. II do. 11 10 11 

Do. IV do. do. Ill do. 17 19 18 

16 22 20*5 

The different countings thus give very similar results and 
point to the very fair accuracy of this method of estimating the 
s took. The only great difference is in the percentage of IV class 
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trees becoming III class ones, and this was only to be evpected, it 
being but natural that the number of suppressed trees in the IV 
class should vary considerably with the density of the young pole 
forest These countings show the actual changes which have taken 
place in the growth of nearly 10,000 chir trees stocking 370 
acres. 

. Taking the percentages of trees passing from one class to the 
Cther as determined above for a period of 32 years, the average 
time it takes in Naini Tal (according to ring-counting) for a IV 
class tree of the lowest dimension to reach the III class 

43 per cent, of II class chir becomes I within the avenge time. 

5G do. Ill do II do. do. 

' 2.5 do. Ill* do. 1 do. do. 

Might I venture to suggest that half-a-dozen cnrefully selected 
compartments at different aspects, etc., which were enumerated in 
1888, and where the number of trees felled since in accurately 
known, be re-enumerated. We should then he in a position to 
judge whether the figures adopted m para 1 T2 are sufficiently 
near the mark or not. 

N Heahle. 


Will Blasts a&i Magic. 

When reading Col. Pearson’s most interesting reminiscences in 
the August issue of the Indian Fo; e*ler, it struck me as strange 
and noteworthy that a very similar belief to that quoted hy the 
author of the article with regard to a man-eating panther was 
current last February in connection with a man-eating tiger, 
among the Uriyas in this district. 

In this case the man-eAter is said to be a tigress, and it is a 
woman who is believed to have been transfoi rned by means of 
powerful “ mantras'’. The woman-tigress's husband forgot (per- 
chance by no accident) the reversing ‘ 4 mantra , u whereupon the 
wife incontinently eat him and is still at large, having since 
devoured some ten or twelve human beings. 

0. E. C. Fischer. 


Chatrapur , Oanjam District . 

A T . J5T. — « Mantra” is a oliarm or invocation, eg, “ abracadabra." 
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lb. 7, B SioUmso&i 

It is with the greatest regret that we have received 
news of the death of Mr. F. B. Dickinson* Conservator 
of Forests, Central Circle, t T . P., At Almora on the )2th 
October, at the comparatively early age of 02. 

Mr. Dickinson teceived his professional training at 
Nancy, coming out to India in 1822, and has, since 
the death of Mr. Hill, been the sole representative of 
his year in the Bengal Presidency. On his arrival in 
indm he was posted to the C. I\, And after gaining An 
intimate knowledge of the forests of those provinces 
and of Kernr and Cnorg, he was confirmed atr Conserva- 
tor in Burma in 1 894. 

His health gave way completely under the malign 
influences of the Burma climate, and Although he went 
on long furlough to recruit, he never entirely recovered. 
On his return from fui lough in 1899 he fras appointed 
to the charge of the Central Circle, U, P., where lie 
remained until his death. 

There was, we venture to think, no one in the De- 
partment more uni vei sally and deservedly popular: 
it is difficult to believe that he had a single enemy, 
while hiR unfailing courtesy, cheeriness and good nature 
gRined for him hosts of friends wherever he went. As 
a forest officer his loss is unquestionable, and it will 
he difficult to replace him. as his long and varied 
experience, combined with ripe judgment and tact, ren- 
dered his services specially valuable. 

His many personal friends, as well as those who 
have been brought into contact with him in their 
official capacity, will mourn his premature death, which 
adds another name to the long roll of Englishmen 
who, by sacrificing their health to their high sense of 
duty in the fever laden portions of the Eidpiiw, hare 
northily upheld the traditions of their race. 

Mr. Dickinson’s death is all the more sad as be 
contemplated quitting the country for good within the 
next 18 months. 
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Taking home-grown and foreign timber together, we annually 
consume nearly jg 30 '000,000 worth, of which £25,000,000 stands 
for our imports. If of this £30,0i/0,0o0 we could circulate 
£25,000, 0')0 within our own shores instead of expending it abroad, 
it needs no statistician to appreciate the enormous addition to our 
internal wealth. But, at the same timp, it merely represents the 
nucleus of a much larger sum which would l>e put in circula- 
tion by the establishment of industries dependent upon wood 
supply, but now mairfly carried on abroad. It would not, of 
course, require the whole of the 21 millicn acres of waste land 
to produce our timber supply, as it would he imperati\e that any 
State development of forestry should b* carried out upon the 
most perfect scientific system, and 7 million acres, in addition 
to our present woodlands, would be quite sufficient for the pur- 
pose, if we baBe our calculations upon the statistics of om present 
consumption. In their repoit the commission infer that State 
forests are the only practical key to the situation, in spite of the 
fact that they shrink from recommending their establishment 
They say : “ The great area of waste Land in these islands, which 
might be afforested, and with regard to which such valuable 
evidence has been led, thus becomes a matter of grave national 
concern. No individual effort is likely to cope with such extensive 
afforestation, not only because British forestry, as now practised, 
is inefficient, but because of the capital required, the time which 
it remains sunk before producing income, and the lack of all 
security on private estates for continuous good management from 
the time tbat the forest is formed until matured timber is placed 
upon the market. We do not feel juptified in urging the Gov- 
ernment to embark forthwith upon any general scheme of State 
forests under present circumstances What are these circum- 
stances? Surely 21 million acres of waste land, representing a 
huge capital lying dead and buried, is a sufficient recommendation 
in itself. If not, the absolute ruin of British forestry as it at 
present exists would count as a mere feather in the balance. 
AgainBt this extent of waste land we can only show 3 million 
acres under woodland, and to put the question plainly, we 
would ask: Is the Government doing its duty to the country by 
practically neglecting so great an opportunity ? Is not the foot 
that our landowners are utterly incapable, as a whole, of properly 
utilising their land of grave enough importance to the community 
at large to demand Government interference? There is a law 
empowering sanitary authorities to condemn habitations unfit 
for hnman occupation. There is also a section of the same law 
compelling builders to adhere to the bye-laws of their district# 
and enforcing the destruction of any new woik not in conformity. 
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It would be a pood thing, from a public point of view', if some 
]nwr was in ofierution to compel landowners to cultivate the whole 
of their land where possible One of the fundamental principles 
of the National Constitution is that the whole of the land is 
nominally the property of the State, and landowners are tenants 
at will of the Crown. It, therefore, becomes the duty of the 
State, or nation, to prevent its property from falling into ruin, 
and as we are essentially first and foremost a commercial nation, 
it is only sound policy to profitably utilise the whole of our assets. 
It is a statement beyond dispute that any State system of forestry 
conducted strictly upon scientific and economic lines is b^und 
to be a commercial success Belgium is an admirable in a tance 
of the flourishing condition of State forests; In that country the 
forests cover 1,750,0 0 acres, and yield an annual return of 
£4,000,000, leaving a good margin of profit after all management 
expenses are defrayed. 

The greatest question that would face the Government is the 
acquirement of the land. In his admirable Article on 11 The Sad 
Plight of British Forestry,” contributed to the Nineteenth 
Century for October, 1901, Sn Heihert Maxwell savs: “ Suppose 
that Parliament could he persunded to vote a sum of £10,000 a 
year for the purchase and planting of suitable land There are 
tens of thousands of acres now offered for sale in Scotland, pro- 
ducing an annual rent of not more than 2s. an acre as sheep 
pasture, of indifferent or no merit as* grouse ground, but very 
suitable for growing timber. Thirty years’ purchase— a liberal 
price as times go— would secure 1,»'00 acres for £'1,000. Upon 
this basis it would take only £21,000,00(1 to purchase the 7 million 
acres required for present supply, or a cost of £700,000 per 
annum for 30 years. The cost of planting, including drainage, 
would not exceed £6 per acre. The planting would probably 
not all be done at once, but could be extended over, say, 12 years, 
or at the rate of £3,51)0,000 per annum, representing a total cost 
of £42,000,000. The cost of management and up-keep should 
not exceed 5s. per acre per annum, or £52,000,000 for 30 years in 
round figures, making a total cost as under : — 

Cost of 7 million acres ... ... ... 21,000,000 

„ planting and draining ... ... 42,000,000 

„ upkeep including management expenses for 

30 years ... ... ... 52.500,000 

115,500,000 

For at least the first 10 years no return would be forthcoming, 
bo a certain amount would have to be considered for interest, so 
that We will say that £120,000,000 at the outside will cover the 
Whole cost of establishing a system of State forestry in the British 
Isles, averaging only £4,000,000 per anuum for 30 years. These 
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figures represent the labilities, and against them we have now 
to consider the assets* 

>t depends entirely upon the variety of timber and the soil 
upon which it is planted, as well as somewhat upon the situation, 
as to how soon it arrives at sufficient maturity to place upon the 
market. It may be Anything from 40 up to 100 years, hut 
from experts' opinion we are pretty safe in considering that each 
acre will yield an average of ?5ft. cube of timber in thinnings for 
every year from the date of itR planting until the crop hecome 
matured. Valuing these 75ft. per acre pei annum at t id per foot 
we have an asset in 30 3 ears of at least— 

1,300,000,000 feet at 6<1 .. ... 32,ouu,u'>d 

A saving on sowing paitof the 7.000,000 acres instead 

of planting ... ... .. 5,000,000 

37,500,000 

and deducting this from the £120,000,000 above, we have a net 
expenditure to the nation of £82,500,000 during the first 30 
years, or an actual co*t of £2,75 ',000 per annum. And with 
what result? The establishment of a gigantic State industry 
yielding at least £1 5.000, U00 per annum dear profit assured to 
the Treasury eventually when the whole of the system is fully 
developed ; the rejiopulation of our rural districts with a healthy 
and contented race of people ; the secui ity of our timber supply 
beyond question of doubt, unassailable by foreign competition; 
and, what is by no means of small consequence, the conferring of 
an immense boon upon British agriculture, for it must &IWA3B be 
remembered that the sheltering influence of woodlands in exposed 
districts must always increase the productiveness of both pasture 
and arable land in the vicinity. 

In conclusion, if this question is to be removed from its 
academic surroundings into a sphere of practical possibilities, it 
must receive the attention not only of landowners, foresters, and 
the timber trade, but of the nation generally. Now that the 
Government has seen fit to introduce the Irish Ijmd Purchase 
Bill, surely it is high tune some scheme was formulated for bring- 
ing into active cultivation the waste lands right throughout the 
whole of the British Isles, and nothing better can be devised, as 
far as a part of them are concerned, than the institution of an 
efficient system of State .adore* tation. — Timber Trade Journal . 

B m I m— ra tion, floMoning and Strengthening of Timber. 

Mu. W. Powell read a paper on this subject before the 
Engineering Section of the British Association at Southport oh 
Wednesday (September 16tb, 1903). He said that he proposed in 
show how some kinds of timber at present valueless might become 
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exceedingly useful; how timber used for structural purpose* 
might be so strengthened ns to bear a much greater load or strain ; 
how our streets might be cheaply paved with sanitary wood blocks 
which would neither absorb surface water nor give out disagreeable 
effluvia; how the ravages of dry rot might be combated ; and how 
all this might be done simply and at comparatively small cost. 
Seasoning timber, either by natural or artificial means, tended to 
impair its strength by reducing its specific gravity, and this was 
especially the case in timber rapidly dried by artificial means. 
He had found that hy boiling timber in a thin saccharine solution 
until most of the air in the timber was exhausted, and then hy 
leaving the wood in the syrup to cool, a certain amount ofthe 
sugar was ahsoi bed by the timber, in some cases so much as to 
cause the timber to sink. After the wood had become sufficiently 
saturated it was put into a drying stove and the moisture driven 
off at a fairly high temperature until the wood was thoroughly 
dr} seasoned, as the term goes, and it was then ready for immedi- 
ate use. This pi ocean differed from others mainly in the fact that 
before dning was attempted the interstices of the timber were 
filled in with a viscid, glutinous solution, which took the place of 
the natural sap and air which the wood had been forced to part 
with. So, when the moisture was dri\en off hy stoving, thesugnt 
which remained in the wood acted like a strong binder, and held 
the fibres together, just as cement or mortar hound the stones or 
bricks in a wall. He was informed by Dr. Herman von Schrenk, 
the head of the Forest Pioducts Branch of the United States 
Forestry Department, that there sere thousands of square miles of 
land m the States covered with timber which at present was of 
little or no commercial value ; and the same might also be said of 
Canada and most other timber-producing countries. These use- 
less trees might aptly be called the weeds of the timber garden. 
Most of them were too weak, too sappy, too porous, and were so 
liable to rapid decay as to be not worth cutting down. In some 
respects they were similar to our English poplar, and, like it., 
grew very quickly. This class of timber was especially amenable 
to the process he had described, and the results were somewhat 
astounding. Poplar Absorbed over two and a half times its own 
weight of the solution, and when thoroughly dried was 75 per 
cent, heavier than in its natural state. If this could be effected 
with our English poplar there was every reason to believe the same 
results might be obtained with the soft woods of America and, 
other countries, and so a fresh source of supply of timber most 
’ suitable for railway sleepers, paving blocks, planks for piers, 
stations, etc., might he opened up. Everyone was aware of the 
power of wood pavements to emit stifling effluvia* especially on a 
hot, close summer night. The excreta absorbed by the blocK, 
and thus evaporated, made it a perpetual sdUrce not only of 
discomfort, but possibly of ill-health. If the good qualities of 
WWd could bp retained, while making it not only harder 
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and tougher, but. above all, less absorbent, then one of the great 
difficulties of the municipal engineer would have been solved. 
While the weight of pine was not much increased by the 
process, its effects on the strength of the wood was remaiknble. 
Experiments showed that the tensile strength of pitch pine was 
increased from 14 to 32 per cent., of white pine from 29 to 
39 per cent., of yellow pine from 56 to 107 pier cent. Tests ns 
to the effect of the process on the flnmrnability of wood, 
especially of such wood ns the pines, showed that it was to 
make the wood less inflammable, by reason of its greater 
compactness and solidity. Beech came next to poplar in its 
greediness for syrup, and its weight was increased hy treatment 
by about 50 per cent. It became a very firm, tongh timber, 
nearly as tough as oak or teak, without having their brittleness. 
As to the cost of the process, sugar was a very cheap raw material, 
being only about the same price, weight for weight, as the 
lower-priced woods, and if the by-prodncts of sugar manufacture 
were used the cost would be almost nominal. The amount of 
labour involved in the process is comparatively small, and the 
plant was simple . — Timber Trades Journal. 

The Relations of Fouestuy to Zoology.— It has been 
pointed out recently hy H. A. Surface, professor of Zoology at 
Pennsylvania State College, that there is a direct and important 
connection between forestry and zoology, and he gives several 
examples of how this connection exists. Aside from the clearing 
of forest, growths, which naturally drives the denizens of the woods 
from the cleared localities, he tinds that the effect of forest 
destruction on streams is a fur-reaching one. Clear streams, flowing 
perpetually through wooded country, are the natural hauiit 
of the trout: but if the country in which these streams rise or 
have their courses is destructively cut over, the streams themselves 
become intermittent, muddy, and in some cases only a succession 
of warm and slime-covered p>ools in midsummer. As such they 
are fit only for the luiking places of the mud -Rucker and the carp. 
In the larger streams and rivers, which, under natural conditions, 
are the homes of the desirable game fishes, the black bass and 
pickerel, which pass the winter in deep pools in a state of 
partial hibernation or quietude, the changes are even more to be 
deplored when the watershed is deforested. Floods arising from 
the destruction of the trees bring down immense quantities of silt, 
“washings,” sand, etc., and deposit them in the deep pools where 
thecurrent runs slower, so that the quiescent fish are covered over 
and destroyed. Another disastrous result comes from the wash- 
ing of the fishes out of their places of winter abode, dashing them 
against rocks and ice and in Borne cases leaving them stranded to 
gasp out their lives after the water subsides. 

The setting aside of forest reserves will not only keep the 
forest and the beauty of the landscape, but will restore game and 
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song birds lo their original haunts, protect the wild animals, and 
preserve the most desirable fishes— the trout, bass, and pickerel. 

[We have often pointed out the desirability of protecting and encourage 
mg insectivorous birds in this country. Copses and hedgerows are 
essential to such for nesting purposes, and both the forester and agrirul- 
tmiBt should bear th>s in mind From a scientific point of view it is 
equally deniable to piotect animals, and mote especially those species whom 
( ontact with man tends to decimate and reduce to extinction. The 
formation of large closed reserves is the one practical remedy to safeguard 
them fiom much to be deplored extinction. — H on. Ed.] 


Forestry in Sarawak.— The country of Sarawak, Island 
of Borneo, is best known to the rest of the world through the 
exploits of the first Rajah Rrooke, an Englishman who, unaided 
and alone, took a Malayan province in the throes of internal war, 
and by his force and foresight made an independent nation of it, 
and giving at the Raine time the best example of European 
government of Asiatics. The present Rajah, nephew of the great 
Rajah Brooke, is following the policy of his predecessor in taking 
an interest in everything that concerns the welfare of his people, 
fioin the mo^t trivial to the most serious. Among other things, 
he haR taken an interest m forest preservation, as explained in the 
subjoined report reprinted fiom the Outlook : — 

“A meeting of the council was convened this day. His 
Highness the Rajah informed the members he had what he 
considered an important matter to lay before them in reference 
to the future supply of timber for building purposes. At 
present large quantities of different kinds of woods are 
being felled immediately in the vicinity of the principal town, 
for export ; and a trade had sprung up which threatened to 
despoil the forests of all the best and most useful woods necessary 
to the inhabitants of a growing town. At this end of the state, 
where so much wood is now being worked for export, the country 
is comparatively narrow, being only a few miles in depth to the 
boundary with Netherlands terntory ; and in this narrow strip of 
land large quantities of valuable timber have been destroyed by 
generations of I)yak farming. What there is left should be 
pieserved as far as possible for local use, for were these woods, 
even the commonest of them, once worked out, the inhabitants 
of this town and the neighbourhood would be put to the greatest 
inconvenience. 

“ His Highness now proposed that all woods in the forests 
lying between Tanjong Datu and the right bank of the Sadong 
Riv4r shall be preserved for the use of the inhabitants, and that 
after six months from the present date the exportation of timber 
from any port within the above-mentioned limits shall bo 
prohibited. 

♦‘This was carried unanimously.” 
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Dk. Scblioh, F.R.8., and Forestry at Oi'ORStsk.^lfi 
connection with, the note upon this subject in the September 
number of the* Magazine, l>r. Sehlich has asked us to point out 
that the appointment of Honorary Piofensor in the Forestry 
Chair at the College does not necessitate his taking up residence 
there or entail the delivering of lectures He will act as adviser 
On Forestry matters and perhaps deliver an annual address. 


Eucalypts for Fuel. — Californians are devoting considerable 
attention to the growing of Eucalyptus trees lor fuel purposes. 
The remarkably rapid growth makes certain species socially 
adapted for firewood. Their advantages are, besides maturing 
quickly, ability to thrive in thick stand* and to reproduce 
abundant timber in coppice growth. Near El Toro, California, 
8,600 acres will be planted with this exotic, for fuel purposes 
Alone. Experiment* demonstrate that under favourable conditions 
50 tons of dry wood a year may be perennially cut from well- 
managed groves at a cost much less than that of coal. 

Proposed School of Forestry for Wales.— At the 
quarterly meeting of the Pembrokeshire County Council, 
held in the Shire Hall, Haverfordwest, on Tuesday, August 
4th, Dr. Griffiths in the chair, it was proposed and seconded 
that the following councillors represent that Council at 
the conference of the whole of the County Councils in the 
Principality, and that the place of meeting he the Shire Hall, 
Haverfordwest, in October next : —Sir Charles Phillips, Bart., 
Messrs. W. H. Waters, Edward Robinson, and E. Egerton Allen. 
The Clerk was also instructed to notify the fact to the respective 
County Councils. 


Jahhah Sleepers.— The growing popularity of jarrah sleepers 
on Indian railways is indicated by an order just placed with the 
Bengal-Nagpur Railway for 30,000. The East Indian Railway 
are ordering the new timber in lakhs, and we hear the Calcutta 
Port Commissioners are contemplating a large purchase for their 
lines. This last mentioned conversion to the new cult is probably 
due to the fact that the present Port Trust Engineers are old 
railway men. The E. B. 8. R. are showing signs of conversion 
also to the adoption of the Australian timber. 


•IapaRkbk Wood Pulp Tuanrc. — The Japanese wood pulp trader 
which has only figured in the Customs returns since 1896, is, 
according to H. M. Consul at Yokohama, growing largely, With 
the result that the demand may advance for some yeats yet£ 
but the material is in the country, and only proper methods of 
working and transport are needed to obtain a local sftp(tfy. . At 
an instance it may be mentioned that own OOfopafey nn the 
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capital, whleh as leesBtly m 1000 imported from abroad, hat now 
set up a mill in the wooded districts and manufactures its own 
pulp, both chemical and mechanical The chief foreign supplies 
come fiom Germany ana Norway. Canada only supplied 313 
tons in 1903- figures which should be capable of groat eapaasion 
if attention was given to the matter. 


VII--TJMBER AND PRODUCE TRADE* 


Otardhlll and Sim’s Wood Oiroulnr. 

2nd October 1903. 

East Indian Tear.— The deliveries for the first nine month! 
of the year amount to 8,382 loads against 9,980 loads in the 
same period of 1902, and for September 779 loads against J,0‘»0 
lust > ear. There has been a slightly better feeling noticeable 
during the month, and more enquiry, though this is not at 
present reflected m the delivenes fiom the docks. Theie is nt> 
forward business to report ou account of the continued inability 
of shippers to quote for cargoes suitable for European demands. 

Rosewood — Essr India.— There is a fair demand for good, 
wood, from medium to large sizes, but Mnall and inferior logs are 
not readily sold. 

Satinwood — East Indh. — S ales have been small, as the 
demand is dull and stocks too heavy ' 

Ebony — East India — Only prime wood, of good sines, is 
asked for. 

PRICE CURRENT. 


Indian teak, logs, per load 
„ „ planks „ 

Rosewood, per ton 
Ratinwodd, per s.ft. 

Ebony, per ton 


£10 to £18. 

£12 lot, to £20. 
£7 to £11. 
fid. to lid. 

£8 to £11 


Dray, Xott and Diokra. UmHtt 

Wood Mahrkt Report, 

London, 1 at October 1908. 

IJlUEL— The lendings in the docks in London during 
September consisted of 1,148 loads of logs and 21| loads of plenty 
and aoanftRngs, or a total of 1,862 ‘loads, as hgaityt 851 roads for 
the corresponding month of fast year. The deliveries into 
oonaEMpm #er* 845 loads of, logs and 803 kwU of planks and 
lo*d», a* W3 Jwi/tJIfK 
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The dock stocks at date analyse as follows : — 

6,242 loads of logs, as against 6,808 loads at the same date last year. 

8,618 „ planks, „ 8,226 „ „ „ 

— », olocks, „ — „ „ „ 

Total 9,861 loads „ 8,638 loads „ „ „ 

This market has been sluggish during the last month, but 
prices continue to harden for logs — notwithstanding the fact that 
whilst 6,082 loads of logs have been landed during the first nine 
months of the year, only 5,234 loads have actually gone into 
consumption. The consumption of planks and other conversions 
has also been discouraged by the high c.i.f. cost, as of 3,862 
loads lauded during the nine months, only 2,872 loads have gone 
into consumption. These figures serve to show that when 
production is restricted, consumers learn to cut down their 
requirements by substituting other material rather than pay 
abnormally high prices to encourage fuller shipment. 

Bearer money on the top of the high import cost of nearly 
all descriptions of timber has served to check any increase in the 
restricted volume of business. Important failures at the outports 
will tend to affect unfavourably the financial confidence which 
has for the last few years characterised the timber trade. 


ICukit E«tii for Produots. 

Tropical Agriculturist , 1st October 1903. 


Cardamoms 

... 

per lb. 

Is. 6 d. to Is. 74. 

Croton seeds 

... 

»» 

cwt. 

15s. to 21s. 

Catch 


>9 

99 

22s. 64. to 30s. 

Gum Arabie 


91 

99 

15s. to 20s. 

Bo. Kino ... 

... 

99 

lb. 

44. to 54. 

India-rubber, Assam 

... 

99 

ft 

2s. to 3s. 74. 

Bo. Burma 

... 

19 

»» 

2s. to 3s. 54. 

Myrabolams, Madras 


9» 

cwt. 

5s. to 6s. 

Bo. Bombay 

... 

99 

99 

4s. to 7s. 64. 

Bo. Bengal 


99 

99 

3s. 64. to 5s. 

Nos Vomica 


99 

99 

7s. to 10s. 

Oil, Lemon-grass ... 



lb. 

64. to 6 id. 

Orchella weed, Ceylon 

... 

99 

owt. 

10s. to 12s. 64. 

Sandalwood, logs ... 

• to 

99 

ton 

415 to 480. 

Bo. chips ... 


99 

•9 

44 to 48. • 

fieedlae 


99 

cwt. 

117a 64. to 135c. 

Tamarinds, Calcutta 


99 

99 

8s. to. 10s. 

Do. Madras ... 

#66 

99 

99 

46 64. to 66 



REPORT 


“SPIKE” DISEASE AMONG SANDALWOOD 
TREES 


BT 

Dr E J BUTLER, M.B, FLS, 

CBTFTOOAXIC BOTANIST 10 THB GOVERNMENT OF INDIA. 


Dated the 27th February , 1908 


The first detailed reference to this disease appeal 

Pievioni nfereneu “ a Memorandum by Mr. McCarthy . 

Deputy Conservator of Forests in 
Coorg, on “The future supply and culture of Sandal in 
Coorg,” in December 1899 Mr. Barber, Government 
Botanist, Madras, visited Coorg for the purpose of 
studying the disease shortly prior to my arrival. His 
report, however, was not available at the time, and I 
remained in ignorance ot life work until my own was 
completed. 

2. The disease affects a portion of the Sandal area of 
Area and period ot Coorg and a smaller portion of Mysore. 
afi «o*«on It would appear to be of recent origin, 

since it is hard to believe that so remarkable a disease 
could have escaped attention. 


3. The extenlal characters of the disease are well 
External character, described in the reports of Mr. Ho- 
of the diieaeo Carthy and Mr. Barber. There |us, 

therefore, no need to dwell at any length on them here. 
A short account must, however, be given of its very 
peculiar symptoms in order to understand the oourse of 
the disease. From a certain moment all the new leaves 
produced, sometimes on a few isolated branohes only* 
sometimes over half the tree, sometimes even over the 
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whole* take on new characters, beooming narrow, 
pointed* stiff and crowded together. From this moment 
the aftsoted shoot never ceases its growth* differing 
markedly from the normal tree which lies dormant for a 
considerable period eaoh year. The newly formed inter- 
nodes are considerably shortened. As growth continues 
each new leaf is smaller, narrower, and more pointed 
than its predecessor, and as the older leaves fall off, the 
apical portion of each shoot is clothed with a tuft of 
leaves the size of which forms an indication of the stage 
to which the disease has progressed. Finally, to quote 
Mr. McCarthy’s words, “the new shoots present the 
appearance of fine spikes, bearing four rows of fine 
bruties.” 


This forced growth, which 1 take to be the dominant 
character of the disease, is further indicated by the 
bursting out of old buds on diseased shoots below the 
diseased portion ; by excessive branching ; and by the 
occurrence of “ phvllody ” or the transformation of the 
normal petals, sepals, etc., into 6mall foliage leaves, in 
the inflorescence. None of the last three symptoms are 
constant, but all are sufficiently common to be distinctly 
associated with the disease. Where the bursting out of 
old buds is well marked on a shoot far advanced in the 
disease, it can be clearly seen that the buds break out 
into spiked shoots at the same stage of the disease as 
that to which the apical growing portion has arrived. 
So that when the main shoot bears nothing but a tuft 
of fine bristles at its apex, the new lateral shoots, often 
formed a considerable distance lower down, come out 
also with tiny bristle-like leaves in place of the ordinary 
foliage. And this rule by which all new-formed shoots 
on a diseased branch show the same degree of spike, is 
general for the whole diseased area of the tree, or for the 
whole tree where the disease has from the first affected 
all parts. It can point to nothing else but to a profound 
disturbance in the nutrition of the tree. 


, Phyllody appears to occur onlv where the inflores- 
cence is already partially formed before the first develop- 
ment of spike on the inflorescence-bearing branea. 
Brandies already attacked never bear any inflorescence 
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at all Phyllody is, at Mr. Barber points oat, usually an 
evidenoe ot increased nutrition or of the stimulation of 
a parasite. Since all the oilier evidenoe points to in- 
creased nutrition, and since, as will presently be seen, no 
parasite could be found, it is probable that the phyllody 
is to be taken as due merely to excessive nutrition in 
the early stages of the disease r lhe absence of flowery 
which in Sandal, as in many other plants, normally 
appear at the termination of vegetative activity, u 
similarly an evidenoe of increased nutrition resulting in 
a prolongation oi vegetative growth beyond the normal 
The alternative explanation, that the prolongation* of 
vegetative growth results from the failure from some 
other cause to form flowers, need not be taken into 
account, since there is abundant evidence from the 
internal examination of the tissues of an increased 
nutrition, and since this increased nutrition is quite 
sufficient by itself to account for the phenomenon in 
question Later on, when the tree becomes exhausted 
from the continuous vegetative activity, flower pro- 
duction would involve too great a drain on its resources 
to be possible. 

Thus the two salient and constant external features 
of the disease are an increased vegetative activity, and a 
failure to form flowers ; both evidences of a forced and 
possibly abnormal nutrition 

4. A detailed mioioscopioal examination was made of 
Condition of the the tissues from \gd to root and 
tia " u «" checked by a series of preparations 

kindly lent to me by Mr Barber. The first fact noted 
was the absence of any trace of parasitic action sufficient 
to account for the disease, in any part of the disease d 
trees. A few fungus-hyphs were round On epidermis 
and cortex, a few bacteria in the tissues, and some pro- 
bably saprophytio organisms on the roots ; but these were 
similarly found in healthy trees, and were in any ease 
totally inadequate to produoe such marked symptoms of 
disease. 

At first sight the tissues appeared normal, and nothing 
resembling a degenerative change was observed. Certain 
departures from the normal, however, occur, and must 
be QjfcefUlly considered as they farm the only due to the 
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nature of the disease. Hie most prominent is that all 
the parenohymatous tissues of a diseased tree are loaded 
with starch, which is present in enormously greater 
quantities than in a healthy tree. With this great 
increase of starch certain structural alterations are 
noticeable. The leaf is thickened in substance while 
much diminished in surface area, this hypertrophy Jbeing 
due not so much to an increase in the number of layers 
of cells as to their elongation at right angles to the sur- 
face of the leaf. This is especially towards the upper 
surface of the leaf where the sub-epidermal cells are 
idbout twice as long as those of the healthy leaf ; thus a 
well marked palisade tissue is formed, which is absent in 
the healthy leaf. All the cells of the internal tissue of 
the leaf, or mesophyllum, are loaded with staroh ; and as 
the enormous quantity of starch in the storage cells of 
the plant shows, the function of carbon assimilation is 
progressing with quite abnormal vigour. I think the 
cellular hypertrophy of the leaf is probably an effort to 
deal with this excessive starch-formation, and to compens- 
ate for the diminished surface area presented by the 
diseased leaves. That a compensatory effort is being 
made by the plant in this case is supported by an examin- 
ation of the epidermis, which shows that the stomata, or 
openings by which air, bearing carbon-dioxide for the 
nutrition of the plant, enters, are very greatly increased 
in number in a given area as compared with a healthy 
leaf. It is probable that, at least in the early stages of 
the disease, the amount of carbon-dioxide, which enters 
the plant, is, in spite of the diminished leaf area, at least 
equal to that of the normal tree, and the hypertrophy 
of the leaf-cells, in view of their diminished number, may 
be an effort to deal with this. The only alteration in 
the internal structure of the stem is a somewhat dimi- 
nished and irregular formation of vascular tissue in 
advanced cases, which is not visible in the early stages of 
the disease. 

The roots are perfectly healthy, with the exception, 
noted by Mr. Barber, of the root-ends and “ haustana." 

The chief internal evidences of the disease are then 
an exo&sive production of staroh, together with certain 
structural alterations in the tissues. 
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5. It has recently been shown that a certain train of 
Meaning of the modifications in the structure of a 
modification*. plant occurs when the plant is forced 

to take in excessive quantities of carbon-dioxide by 
exposure to an atmosphere unduly charged with tins 
gas. These are, shortly, as follows : — 

1. The elongation of the intemodes is cheoked ; but 

the period of growth, t e. t of vegetative 
activity, is lengthened. 

2. The growth in surface of the leaves is early 

arrested. 

3. The absolute number of stomata in a given area of 
leaf surface is considerably increased, though the pro- 
portion of stomata to epidermal cells is about the same 
as in normal leaves, all the cells being diminished in 
size 

In other words, the number of stomata on the leaf is 
increased, as though to compensate for the diminution 
m size. 

4. The structure of the leaves is not materially 
altered. 

5. The xylem, or inner portion of the vascular ring, 
of the stem, is less perfectly developed. 

6. Starch is accumulated in the leaves and parenchy- 
matous tissues. 

7. No alteration can be detected in the roots. 

This group of modifications shows so striking a 
resemblance to those above described, as characterising 
Spike disease in sandal, that they are worthy of careful 
consideration 

The main features common to both are the farced 
carbon-assimilation resulting in an accumulation of 
starch in the plant ; the increased production of leaves, 
shown in the shortening of the intemodes; and the 
prolongation of vegetative activity. Since, in the 
experiments just mentioned, forced carbon-asstmilation 
*aa the obvious result of the increased supply of carbon- 
dioxide, it is at least likely that the remaining train of 
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modifications resalted directly from this. Hence it is 
evidently possible that the whole of the alterations 
observed in Spike disease axe directly due to intensified 
carbon-assimilation, or are the result of overloading the 
plant with starch. The only prominent modification 
present in spike, not observed in these experiments, is 
the leaf hypertrophy, and this may be due to some factor 
not present in the plants experimented with. It, 
^therefore, appears to me probable that the intensified 
carbon-assimilation is the modification to which attention 
should be directed, and that most of the other alterations 
are consequences of this. 

We have, unfortunately, as yet nothing to guide us 
as to the cause of the intensified carbon assimilation in 
spiked sandal. It would be absurd to suppose it due to 
unusual quantities of carbon-dioxide in the atmosphere. 
The effects of such a condition would have been rapidly 
visible on the human population of the country affected. 
The cause must, therefore, be sought in the plant itself. 
For some reason or other the tree, or some isolated 
branches of it, suddenly proceeds to manufacture staroh 
out of all proportion to the demand for this food by the 
tissues. As a result of this, growth is forced, the tree 
gets no rest, and dies of exhaustion, the result of starch- 
poisoning. 

6. In the plant itself a disease of the stomata, or of 
PuanUe «n.o. the starch-forming cells, or the circu- 
Sntemified robon-aui- lation of some substanoe in the sap, 
mibtiM. might- each account for the forced 

production of starch. The stomata are certainly much 
altered, lying Audi with the surface of the leaf, instead 
of forming a depression in the epidermis as in the healthy 
plant. But I can find apparent cause for this, and the 
condition is probably secondary to the leaf-hypertrophy. 
The starch-forming cells are apparently healthy. The 
existence of a poison in the sap can only be determined 
by a series of infection experiments carefully conducted 
over a number of years. I fail to see how the mere 
destruction of the root-ends could possibly result in an 
increased formation of starch, for that staroh is fanned 
in excessive quantity, and not merely stored up because 
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not oontftaned in normal amount as fast as it is formed, is 
evident from the fact that growth is actually increased, 
and that, therefore, more starch than usual must be 
actually consumed. But the destruction of rootlets may 
well be an early evidence of the action of some poison 
circulating in the plant. That this poison, if present, 
actually enters through the root-ends, we have nothing 
to show, since no organism has as yet been found in the 
roots that would be fikely to be a source of disease. The 
fact that in addition to the free rootlets, the organs of 
attachment to other roots, or “ haustoria ”, through 
w hich a portion of the food of the sandal tree is absorbed^ 
are also dead in spiked trees, tells against a local disease 
of the rootlets alone. The existence of a poison circu- 
lating in the sap seems, therefore, to be the most probable 
explanation of the suddenly intensified staroh manu- 
facture. 

7. We come now to the association or the Lantana 
Amocifttion with invasion of Coorg with the appearance 

Lantana of the disease, first called attention 

toby Mr. McCarthy. In a search for any recent change 
in the conditions of sandal-growing, this is the one 
striking new factor. 1 1 might be thought an easy matter 
to exonerate Lantana from any share in the disease. 
But this is not so easy as it looks. For several days I 
sought round Fraserpet to find a spiked tree isolated from 
Lantana, but without success. When we remember the 
great distances to which the roots of sandal extend, 
probably at least fifty yards, and the general nature of 
the Lantana invasion, this failure may be understood. 
Still the near future must settle this, for spike disease is 
progressive, and the area covered by Lantana restricted. 
If the continues to spread into Mysore, as it 

appears to be doing, and extends beyond the Lantana 
country, then it obviously cannot be traced to this source. 
If, on the other spike disease, remains confined to 
the Lantana country, and its originally rapid spread is 
checked, then there is grave reason to suspect the 
Lantana and a definite, though not very hopeful, objec- 
tive to which to direct our preventive measures. 

8. That the condition is a definite disease end com- 
A isfiaito oommuni- municable, the study of the planta- 

«hU &MM. tions around Fraserpet, and in parti- 



cular of the “ River, ” plantation* clearly shows. In 
this plantation a fire destroyed the outer fringe of 
Fire, as Mr. McCarthy mentions, is a predisposing cause 
to this, as to some other, diseases. The outer trees which 
had survived the fire took spike, while those inside 
remained healthy. I may mention in parenthesis that 
these outer trees grew out of Lantana, while # those inside 
were isolated. Hut the disease from that time has slowly 
progressed in a centripetal direction, until now, after 
some years, the plantation is practically destroyed. 'Jhe 
slow and steady nature of this progression seoTis to point 
to underground communication, and since Mr. Barber 
has shown that sandal roots form connections with other 
sandal roots, a channel through ^hich the virus might 
pass from tree to tree is here evident. In opposition to 
this slow infection, probably occurring from tree to tree, 
there ib the first invasion of the disease which was rapid. 
It is as if a first wave of the disease passed rapidly 
through the air, and that those trees which escaped this 
first attack were afterwards slowly killed out by under- 
ground spreading, a mode of extension which is always 
gradual. The whole country round Fraserpet shows 
evidences of this secondary and gradual spread in a 
centrifugal direction from trees which succumbed to the 
first attack. 

9. It i» probable that death follows the first ap- 
Couim of the pearance of tho disease much more 

rapidly than was at first suspected, 
'liras a tree which was observed during Mr. Barbers visit 
to be showing the earliest signs of spike, was, at the 
time of my arrival at Fraserpet six weeks later, far 
developed in the disease Instead of years, we must 
probably speak of months in estimating the rate of 
progress. No case of recovery has ms yet been reported. 

10. The all-important question of treatment is 

„ naturally a difficult one where the 

cause of disease is unknown. Still it 
is far from being insoluble. One of the most serious 
diseases with which American fruit-growers have to 
contend is that known as “ Peach yellows’ 1 . For more 
than twenty years this disease has ravaged the Eastern 
States, and its nature remains to this day as obsoure ms 
in the beginning. The best energies of the United States 
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Department of Apiculture have been directed towards 
ascertaining its origin, but without success. One alter 
another all the more usual causes of disease, fungi, 
insects, bacteria, etc., have been excluded, yet there is 
full evidence of the infectious natuse of the disease. And 
the treatment is on the whole fairly successful, so that 
the disease is under reasonable control “ Peach yellows ” 
bears several remarkable resemblances to spike disease, 
and one of the explanations offered of it is the presence 
of an infectious fluid in the sap. The success in sheekl^ 
this disease holds out a fair hope for the eventual control- 
ling of spike. 

The first thing to be done is olearly to endeavour Jbe 
confine the disease to the area at present infected. The 
not uncommon escape of isolated trees gives an indication 
which might usefully be followed up. A belt of country 
around the diseased districts ought, in my opinion, to be 
cleared entirely of sandal trees. This belt, judging from 
the known length to which routs extend, should be not 
less than 100 yards wide. The taking out of every trow 
in such a belt all round the infected area ought not to be 
very difficult when we take into account the scattered 
way in which sandal grows, a tree here and a tree there* 
The local forest officer will be the best judge of that, and 
I am in correspondence with him on the subject. It 
would seem to me that the Mysore Government should 
be asked to co-operate in the work, as it is certainly 
useless to endeavour to eradicate the disease in Coorg if, 
across the Oauvery in Mysore, spiked trees are allowed 
to remain to be possible sources of infection. Diseased 
trees are at present being removed in large quantities in 
Ooarg for the yearly sales, and this practice might well 
be followed in Mysore, for the evidence of communication 
from tree to tree cannot now be ignored, although the 
fact is not yet scientifically proved. So far as micro- 
scopical examination can show, the disease causes no 
deterioration in the quality of the wood. The disease 
must soon lessen its intensity in districts such as the 
vicinity of Iraserpet, from the very fact that there wilt 
shortly be little sandal left for attack. To endeavour to 
eradicate all spiked trees in such acutely infected areas, 
impossible up to the present, may then become practi- 
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oable as more and more is out down or destroyed by the 
disease, and the new generation may be preserved ; for 
it is an important fact that young trees do not usually 
suffer. In freshly infected areas I would strongly ad- 
vocate the total extirpation of a tree the moment it shows 
signs of spike, and the burning on the spot ofall the 
debris from rough-dressing the wood. In “ Peach 
yellows 99 the living tissues have been proved to be highly 
infectious, and in its mode of spreading and many of its 
symptoms, this disease is closely allied. Bence the 
danger of disseminating infectious matter during the 
removal of the tree must bo borne in mind. 

11. These recommendations, which are only too 

Experimental work. aU tba * . 1 * hink , ** ■ 

justifiable to suggest m the absence 
of experimental work. 1 may add that excision of 
diseased branches in early stages does not seem to have 
any effect in checking the extension to other parts of 
the tree. 

Further work must be guided entirely by the results 
ol experiments, which 1 hope to be able to commence 
with Mr. McCarthy’s aid immediately. These experi- 
ments cannot be carried through in a short time, but 
must extend over several seasons before any trustworthy 
results can be arrived at. One great difficulty in the 
way is that the work can only be carried on in already 
infected areas, since there would otherwise bo a risk of 
spreading the disease to new districts. It will be hard 
to find suitable healthy trees for inoculation under such 
conditions that the danger of infection from outside is 
inconsiderable. The experiments will be directed chiefly 
to determine the mode of spread of the disease; its 
period of incubation ; the nature of the virus ; and the 
influence of the “ nurse ” plant, i e. t the plant from 
whose roots the sandal draws a portion of its nourish- 
ment, on the development of the disease. Their results 
will be oommunioated at a subsequent date. 

12. It will be evident from what I have said above 
that I consider spike in sandal to be a 
mnmuy. nutritional disease, characterised by a 
forced carbon-assimilation and a consequent train of 
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modifications in the form of the tree. No parasite origin 
can be assigned. The cause of the forced carbon-assimi- 
lation is unknown, but is probably not local It may be 
due to the circulation of a poison in the sap. The 
disease shows marked similarities to “ Peach yellows,” 
and, like it, there is reason to believe it is communicable. 
Treatment at present must be ohieflydirected to confining 
the disease to its present limits. Experimental work is 
necessary before further recommendations can be given. 
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References have been made at various times to the 
damag e done to the sandal- wood tree in Madras by wood* 
boring insects. In 1801 a considerable loss was exfev^ 
enoed in Mysore owing to their depredations* As is Well 
known, the wood of this tree is particularly valuable, and 
when it is understood that the least blemish in it (and 
the old gallery of a wood-boring insect is considered a 
very serious one) reduces its value from 1st class 1 (B860 

E er mannd) to 8rd (R750) or 4th (B700) or Ipwer, it 
eooxnes readily apparent that it is of the first impor- 
tance to know something about the life histories of these 
boring insects with a view to ascertaining what 
measures are feasible to counteract their attacks. 

The insect, which up to the present has beezk quoted 
as chiefly responsible for these depred&tima, is this 
caterpillar of the moth Zeueera oqffea Kietoer, a species 
which also infests the coffee. 1 Careful obe emtkma 
on the ground have shown me thdt this fceBfif jc 
eflonft m Such specimens of infected trees as have berth 
sent id the Indian Museum for iim&m&m of flfa 
pmthhve been natural# small and eanrisfij wdbMn 
taWy of branch woo d or small saving Th ese 

'fNsUk* wood aart be to from «**» mi Mmj%i 
BMl an hoIioIm, *jc. 

♦ India XcnAda Ydiafl XII. 1 1. 
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are the parte of the trees which caterpillars of the 
SSemera prefer. It is, however, the heart wood of 
the main stem and the larger branches which has a com- 
mercial value, and this is attacked by two quite different 
classes of borers. One is a beetle grab belonging to the 
family Cerambycidm which oontams some of the largest 
wood-boring insect grabs known to exist. I can find no 
aomaopt of these having ever been reported as damaging 
£h6 shndal and yet they are undoubtedly the main cause 
of the loss experienced. The second, which was taken 
from the heart wood, belongB to yet another class of 
borers. It is the larva of a species of Sires or wood 
wasp, a destructive boring family belonging to the 
Order Mymenoptera. I cannot say at present whether 
this is plentiful or otherwise in the sandal districts, but 
that it should have been found in the wood at all is of 
sufficiently startling import. 

The following are my observations on three borers 
made in the North Coimbatore forests. 1 was unable 
to inspect the Mysore and Coorg sandal-wood areas 
owing to want of time. 

1. STROMATHJH? 8P. 

The Longicorn Borer. 

Although the identification of insects in their larval 
or grub stage is by no means easy and very often 
impossible, I am of opinion that the one commonly 
found boring in sandal-wood stems may prove to be that 
of a species of Stromatium, a genus belonging to the 
CerambycidtB family of beetles. A member of the 
genus, Stromatium barbatum, was reported some years 
ago as attacking young teak saplings in the Kulsi 
Plantation in Assam, 

throughout the sandal-wood areas of the North 
Coimbatore forests this oerambyoid grub was by far the 
most aggressive pest of the tree. The following is § 
description of the grub 

2kww».— White with a pinkish tinge, tkiokiih, Mite < 
fog slightly behind. Mouth parts black; thoracic 
segments (the segments following the head) yeOcWiA. 
Length 1 inch to 1} inches. 
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Ltfe JEMofy^Grabs differing in rise but' from 
|id* to nearly and quite foil grown were found in 
galleria in toe item of the trea in the flat week of 
August. No small lure were fomuL From their total 
rise, end the length of the galleria band, end from the 
fact that no young lame were found In the 
examined, I should think it improbable that they (pend 
over a year in this stage and the period H&f mA few 
months only. Neither the pupal nor beetle stamps of 
the pest have been yet obtained. 

Method of Attack.— 1 he lame are to be found 
either in the main stem or in the side branohea* Ap 
examination of these latter shows that the grub has 
often started in the branch and then bored down it to the 
main stem and then down the latter. This ia not invari- 
ably the case, as at times the larval gallery is entirely 
confined to the main stem. From this it is evident that 
the eggs are laid by the beetle on the bark of either a 
branch, somewhere dose to the main stem, or on the 
main stem itself. These observations are the result of 


an examination of a number of trea and saplings, some 
of which were entirely cut up for inspection purposes. 
The tunnels are tightly packed with . the digested wood 

K " lies whioh are passed out by the larva as itprooeeda 
tiie stem. The galleria are ohjefiy confined to 
the heart wood of the tine, both in the branch and main 
stem, and the grub always bores downwards. Before 
changing to the pupal state the larva enlarges the gallery 
slightly and fills the extreme end with Pamela of wood 
refuse and chips. It then turns round m the free spaoe 
and ohanga into a pupa. The beetle on maturing bona 
its way out of the tree by a horizontal hole driven 
directly through the heart wood, sap wood and bark to 
the outride. The position of this exit gilleiy, with 
reference to the larval gallery inside, xnaka it evident 
that the larva turns round in the pupating chamber 
before dunging to the resting stage* whilst boring its 
gallery the larva may eat out (me or two off-set tunnels 
to the outride. These an always at right angles- to the 
nalfi gallery and an for aeration purposes only. When 
the'larval gallery is confined to the main stem there will 
usually be only one of these. If the gallery ha started 
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in a branch there will often be two,. The insect would 
appear to confine itself to saplings and young poles. 
Between Dhimbum and Kollegal a number of trees 
and saplings were found to be attacked. The following 
is a description of a badly infested one which, together 
with others, was cut up in toto. It is quoted as indi- 
cative of what this borer is capable of. 

The tree had a diameter of 2h inches at the base and 


a bole of 15 feet to the point where the crown oommenood. 
This bole had been attacked in several places, the last 
gallery running down to within 8 feet of the base of the 
tree. Both new and old galleries were visible upon 
splitting up the stem. These were as follows beginning 
at the lowest one 


let. New Gallery . — Contained a living grub just 
about to pupate in the heart of the stem. 
Gallery about 18 inches 1 in length bored 
downwards and confined to the stem only. 
Gallery slightly winding. 

2nd. Old Gallery .— I he eggs were probably laid 
upon the bark of a side branch. The 
gallery commenced in this. The young 
larva on hatching out had bored straight 
to the heart of the branch and then 
down its centre till it reached the main 
stem down the heart wood of which it 
carried its tunnel. Length of gallery in 
main stem 7 inches. The larva bad pupated 
at the end of the gallery, the extreme end 
of it being paoked with wood chips. The 
rest of the gallery, with the exception of 
the pupal chamber, was blocked with a 
dark red hard mass (the heart wood is 
reddish) consisting of chewed wood. A large 
hole starting at one side near the upper end 
of the pupal chamber was bored horizon- 
tally through the wood to the outside. 
This exit hole was very visible on the 
outside of the stem. 


1 This gallery vu unusually long for one confined to tho bale. 
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3rd . Old Gallery .— ^ This one also commenced in. 
- a ode branch, the lam working down the 
branch into the main stem, and then down 
the centre of this latter finishing up dose 
to where No* 2 joined the main stem. It 
did not connect with this latter. Length 
about 1 foot. An air hole had been bored 
to outside. Exit hole of beetle bored in 
the same way as in No. 2. 

4th. Ne io Gallery . — Contained a Hying larva 
which was about to pupate. It had an? 
larged the end of its gallery for this purpose. 
About 3 inches of the gallery was free of the 
compressed wood excreta. Length of gal- 
lery Hi inches. Was confined to centre 
of the stem and contained one air-hole bored 
to outside about half-way down. In this 
oase Hie eggs must have been laid by the 
mother beetle either on the outBide of the 
bark in a crevice or in the softer layer of 
tissue below. 

6th. Old Gallery.— This gallery started at the 
point where the main stem branched into 
two or three forks, where the crown 
oommenoed. It began about 1) inches up 
one of the forks and then came down the 
main stem, its total length being from 15 
inches to 16 inches. One air-hole present. 
This gallery ended near where No. 4 
oommenoed. 

6th. New Gallery —A tunnel containing a living 
larva which ran down one of the forks 
and ended very near where No. 5 joined 
the main stem. The grub inside was not 
more than a half to two-thirds grown and 
the gallery appeared to be still iu course 
of construction. The larva wad apparently 
on its way to the main stem. 

From the above we see that there were no loss than 
five tunnels in the main stem (two of which contained 
living grubs) and one unfinished one in a fork of the 
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orown near where it joined the bole, giving a total 
of nearly 5' 6* of tunnels in a length of 12 feet of bole. 
The tree was alive, but badly stag-headed. It was 
growing near Os&hatti in the Sandal-wood coupe No. 7. 

Result of Attacks , — Only living trees are attacked 
by this pest, and it would appear to oonfine itself to sap- 
lings and young poles. The sandal is not necessarily 
killed by the action of the boring grubs ; in faot, unless 
these latter are numerous, the tree is probably but little 
inconvenienced, and the cambium-layer soon covers over 
the old air- and exit- holes made by the pest. In such 
cans there is no evidence externally that the tree has 
been attacked. When it is felled and converted, however, 
the heart wood is found to contain the old galleries, 
made by the boring grubs which infested the tree when 
young, and the value of the wood is thereby greatly 
lessened, however fine in quality it may be. At other 
times, on the other hand, the tree shows externally 
plenty of evidence of old attacks. The air-holes and exit- 
holes are plainly visible, and if the sandal is from any 
cause sickly and unable to cover these over, they begin, 
under the action of the sun and rain, to “ weather,” 
become greatly enlarged, and even at times ooalesoe. 

When the latter takes place, the tree will be found 
to have its centre exposed on one side,— perhaps for a 
distance of several feet— and a considerable amount of 
heart wood will have rotted away under the “ weathering ” 
action. 

The plantation at Bailur was visited and inspected. 
The poor character of the growth here was due to other 
causes, but it was apparent that a number of the trees 
had been attacked some years previously by a oerambyx 
borer, not improbably the Stromatimt, About 4,000 
badly shaped or dying and dead trees had been out out 
the year previous to my visit (1901), or it is not unlikely 
that the evidence of the pests 1 work would have been 


Summarising the above we see that this pest may— 

(1) Kill saplings (probably not often). 

(2) Bore up the heart wood of young living trees. 

That subsequently the vitality of these 
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later fa sufficient to pair over the air- and 
exit-holes, thus hiding all trace of the 
attacks which are only discovered when 
the wood is converted for ale. 

(3) The exit- and air- holes may “weather” to 
such an extent that they coalesce, mid thus 
50 per cent, or more of the heart wood of 
the tree may be destroyed. 

During a visit I paid to the Sandal Koti at Bangalore 
I was able to inspect the damage done to the wood by these 
insects. Unfortunately 1 arrived a week too late to be 
present at the actual sorting of the year’s outturn, which 
was stored in the godown. Had I been present at this, 
it would have enabled me to inspect many hundreds of 
logs, and I should have been able to form some conclu- 
sion as to the insect’s abundance or otherwise in Mysore. 
I was shown the various classes of wood, and the system 
of olassilio&tion was described to me. Wood with holes 
and galleries in it, even though its quality may be other- 
wise absolutely 1st class, is relegated to the 3rd or 4th 
classes, and therefore it is quite possible to calculate the 
actual monetary loss resulting from the work of this 
longioom. My inspection showed it* to be sufficiently 
high to render the full working out of its life history 
& study of the first importance. 

Note , — In a tree with a diameter of six inches at the base, 1 
found another kind of longioom larva whioh it not a Stromatium . 
The tree, a large one standing in the Odaysrpalaiam compartment 
of the Doddasanpige Forest, had a dead 5-foot top. Below this in 
the green wood I oat out a longioom grub, about 1| inches long, 
white, but with muoh larger thoracio segments than las a Stroma* 
tium lam. A second one was found lower down in the bole. I 
have not been able as yet to asoertain anything more about this 
grab. It would not appear to be so numerous as the Strow&um 
sine# I only found these instances of it. The heart wood of tUq 
tree, a particularly fine one, was greatly reduced in .value byffip 
numerous old and new galleries it contained. 
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& ZElZERA CftFFEAE, NIETNER. 

The Red Borer. 

Reffereace*. — N ietn. Edin. New. PhiL Joan. XV, 1862, p. 86; C. A S. 
bo. 1688 ; 

Moore, Lep. Ceyl. ii, pi. 148. fig*. 1, 1 a, b (larva). Stab. In jar. 
In*, lad. For., p. 104, fig. 168. 

Zeuzera oblita, Swtah. Tran*. Ent. Boo. 1890, p. 198. 

Zeuzera roricvanea, Walk. Jonrn. Linn. 8or. vi, p. 177 (1862). 
CSaailfleatlon.— Order, Lepuloptera. Sab-Order, Meterooera. Family, Co*- 
•id*. 

This is the well-known red borer of the Madras coffee 
districts and has always been supposed to be the chief 
sandal-wood borer. I give the following description of 
the larva made from fresh living specimens. Large, 
stout, flesh-coloured to darkish red. Segment following 
head swollen, and hood-like, yellowish, with three black 
blotches, placed triangularly upon it. Mouth parts 
black. Posterior half of 10th segment and whole of 11th 
and 12th segments dark yellowish-green to very dark 
olive with longish scattered light-coloured hairs on them. 
Last 2 segments smaller than the others and taper 
bluntly, being bent over almost vertically downwards. 
A few scattered tubercles and hairs on the other 
segments. Larva is lighter coloured below. Length 1} 
to 2 inches. 

Life History .— This has been already described in 
Injurious Insects. I need not recapitulate here. It may, 
however, be mentioned that the moth appears on the wing 
in February, and the eggs are probably* laid somewhere 
about this time. 

J Result qf attacks . — The eggs are laid upon the bark 
of the branches or upon that of young saplings, and the 
boring caterpillar confines itself to these parts. It 
requires soft woody tissue for its food, and does not bore 
into the hard heart wood of older trees, as is the case with 
the Stromatium . It is a serious pest to young saplings, 
Os these are either killed outright under its operations, 
orare so weakened as to be thrown down by the wind. 
In boring this caterpillar hollows out a large portion of 
the interior of the branch and keeps the tunnel quite free 
from wood particles and excreta. It is thus unlike the 
longioom borer which is tightly packed with the two latter. 

The difference between the work of the two grubs is 
most marked. 
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The zed borer attaoks and kills young saplings. If 
the trees get safely through this period of their lives, they 
will not be muoh harmed by it subsequently, as it will 
oonfine itself to attacking the branches only. 

The white Stromatitm boxer probably only kills the 
tree when present in numbers. It, however, invariably 
bores in the heart wood and thus spoils its quality and 
reduces its value. In addition to the actual amount of 
injury these borers are capable of doing per xe to the 
sandal, further damage may arise from the fact that the 
external holes form convenient methods of entranoe to 
the interior of the tree for fungous spores, and conse- 
quently serious fungoid attacks may follow the insect 
ones. 

8. 5IR1X ? sp. 

The Wood Wasp Borer. 

CUalfleatloiL— Order, Ooleopten. Family, Siricida. 

I have before alluded to the difficulty which the 
identification of grubs usually presents. Perhaps the 
two easiest families of insects to identify in this stage of 
their existence are the Cerambycida and SiricidcB. 

It is to this latter family that the third of the sandal- 
wood borers under consideration belongs. The following 
is the description of the larva : — 

A thick, flattish, pale, whitish-yellow grub, convex 
above and flat beneath. Head small, orange yellow ; 
mandibles blaok ; rest of mouth parts brown. Thoracic 
segments enlarged, the anterior one being hood-like 
dorsally with a narrow neok of same circumference as 
head where it joins on to this latter. Thoracic kgs 
well marked and 3-jointed. There are no abdominal 
legs, but slight protuberances. Abdominal segments nine 
in number, widening out posteriorly to the seventh, 
whioh is the broadest ; the two terminal ones taper posteri- 
orly, the last ending in a brown spike whioh is blaok 
at its extreme tip ; round its base is a dick of minute 
brown spiklets. Head, prothorax, and last two segments 
of abdomen shining above. The segments of latter are 
bulged out at the side, giving the grub a crinkled 
edging on either side. Length just under } inch. Width 
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across seventh segment inch. (Grub probably not 
full size.) 

Life History.— 1 know at present little about this 
insect. No member of the family has ever previously been 
recorded as attacking the sandal tree. The larva was 
found in the heart wood of a tree in the first week of 
August, and was not, I think, fall size. Unfortunately 
the wood in which it was found had been so chopped 
about that its gallery could not be satisfactorily traced in 
its entirety. It is not unlikely to be irregular in direc- 
tion. Sirex larvae usually only bore into dying or dead 
wood, but require this to be in a sound condition. The 
female does not usually need bark to lay her eggs in, 
but drills a hole in the wood itself and oviposits These 
habits render this pest one to be feared and make the 
working out of its life history imperative since it is 
capable of committing damage to the sandal-wood after 
it has been cut and barked, and when no further attack 
is to be feared from the other above-described borers. 
We require to know how long it spends in this larval 
stage, and how long in the pupal and adult or fly stage. 
The adult will probably he a fly not unlike the one 
shown in PI. VII, fig. 1, e, of the Departmental Note 6 on 
Insects that affect Forestry , No. 2. Also whether it 
attacks the trees when they Are still quite green or only 
when the wood has already begun to dry. 

Distribution.— AH these three borers exist in the 
sandal-wood areas in North Coimbatore. The Deputy 
Conservator of Forests at Bangalore, to whom I explained, 
with diagrams, the nature of the damage done, told me 
that he thought two of them Were present throughout 
Mysore. 1 He could not tell me anything about the Sirex 
one. From an examination of the sandal billets in the 
Sandal Eoti at Bangalore I think that there can be little 
doubt that the Deputy Conservator is correct. 

I have at present no information as to whether the 
borers exist in Coorg. 

Protection and Remedies .— The question of methods 
of protection against these internal boring pests is 

1 Binoe tkia note want to preaa, I hart raooived iron tha Conaortator o I 
Forest*, Mysore, a foil-grown torn taken from a 7001kg model item at tbn end 
of April of thin year. 
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difficult, and the drastic one of cutting out and 
burning all infested trees is often the only one that 
can be recommended. The matter is rendered more 
difficult in this case owing to the scattered way in 
which the sfetodal mows. In the ease of the red 
borer undoubtedly tie most effective check will be to 
cut out all infested saplings. The operations of this 
caterpillar are easily recognisable hem the outside 
owing to the fact that it keeps its bwfrfew quite free of 
all wood particles, excreta, etc., and therefore small heaps 
of sawdust-like excrement are to be found at the foot of 
the tree beneath the entrance-hole and air-holes. There 
win also usually be exudations of sap trickling down 
the bark from these holes. When these exudations are 
seen to be fresh and wet, and when the sawdust at the 
foot is fresh, the borer will be found inside. Such in- 
fested trees need not be cut down at once, as other moths 
may lay their eggs in them (it is often noticeable that for 
some reason or other a particular tree or trees are more 
favoured in this way). A careful watch must, however, 
be kept over them and when the boring inside appears 
to have ceased, the tree should be cut down, chopped up, 
and the borers or their pupsB killed. This Bhould be done 
carefully. If a number of young plants are cut out for 
borers, they should be stacked and burnt in one heap and 
not cut up at all. Every part should, however, be 
thoroughly burned. This remedy should be vigorously 
put into force when bad attacks similar to that of 1891 
in Mysore have to be coped with. 

With regard to the Stromatium borer, we require to 
know a good deal more about its life history and above 
all the period at which it lays its eggs and how long 
they take to develop and hatch out the young grubs. If 
the beetles all issue at approximately the same time and 
lay their eggs on the bark within a period of a fortnight 
or so, it would be qtute possible to make an attempt to 
check the pest in localities where it is seen to be bad 
by scraping down the bark of the trees with a blunt 
instrument. This would get rid of the eggs and save the 
tree. I recognise that there would be difficulty in doing 
this owing to the fact that the sandal usually grows in 
tiie midst of thorny scrub bushes. In the ease of severe 
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attacks, however, it would be quite feasible and the value 

It is therefore of 
emergence of the 


of the tree would _ 
great importance that the periods of 
beetle and egg-laying should fie ascertained^ 



Trees infested are not so easily recognisable as in the 
case of the red borer, as the longicom packs up its tunnel 
with wood excreta as it progresses forward and does not 
eject these. It will be remembered, however, that it also 
bores air-holes to the outside, and these can be recognised 
in the same way as those of the red borer. Further, we 
have seen that a tree infested in previous years is liable 
to be attacked again in a succeeding year. So it yould 
be well to remove those in which air-holes and fresh 
exit-holes are present. 

We require to know a good deal more about the Sirex 
borer before suggestions can be made as to the best 
means to combat it. 

A study of the predaceous and parasitic insects 
which prey upon these larvae should also prtNf most 
useful. 


Points in the life histories requiring further observe 
tions. 

I. The Stromatium borer — 

1. Exactly where and when the beetles emerge 

and egg lay. 

2. The period occupied in egg-laying. This period 

may coincide with that during which the 
beetles are to be found upon the wing. 

3. The period passed in the egg stage. 

4. The period spent by the grub boring in tub 

wood. Is this less than a year P 

5. Length of time passed in the pupal stage. Since 

I found grubs full fed and about to pupate 
in the first half of August, one of three things 
may occur:— 

(a) The pupal stage may be a short one, and the 
beetles may emerge in September or Octo- 
ber and lay their eggs upon the bark at 
once, and the cold weather may be passed 
through in this stage, the grubs hatching 
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out in February or March, probably the 
former, or 

(ft) The insect may remain in the pupal stage 
throughout the cold weather, or 

(c) The beetle may become fully developed before 
the cold weather, but remain in the pupal 
chamber throughout the cold weather, 
emerging about February. 

6. Length of time spent in the beetle stage. 

7. “What predaceous and parasitic insects prey 

upon this borer ? 

II. The Red borer— 

1. The length of time spent in the larval stage. 
Is it under or over a year ? I found some 
apparently about half-grown larveB in the 
first week in August, These were brought 
to me as the sandal pest. 

The period of emergence of the moth. Mr. 
Green has stated that in Ceylon the moth 
does not appear to issue at any one parti- 
cular period of the year. 

A moth was bred out in the Indian Museum, 
Calcutta, on the 9th February. 1 

3. What predaceous and parasitic insects prey 
upon this borer ? 

III. The Wood wasp or Sirex borer. 

Most of the questions asked under head I, for the 
Siromatitm borer above, apply to this one. It is specially 
important to know when the eggs are laid, exactly how 
the larveB bore, how long they spend in this stage, and 
when the mature insect emerges. 

1 These moths may lay the epee which giro rlss to the caterpillars of whioh 
a specimen was recently received in the Museum. This was full-grown at the 
end of April. It would therefore appear probable that moths may be found 
towards the end of May or in June. The August larrse found last year would 
then be those »of a second generation hatching from egge laid by the June 
months. 


9. 1. C. F. 0.— No. 391 R. A A.— 6-6-1903.— 676.* W. S. DR. 





A NOTE 


OK 

THE CASOARINA INSECT PESTS 
OF MADRAS, 

BT 

E. P. STEBBING, F.L.S., v.s.s., 

OmCIATIBa SDFBBIHTBKDOT, UBUa KCUUJC. 

For Rome yean past reports hare been reoeived from 
officers in oharge of the Casnarina Plantations created 
along the Eastern sea board of Madras that the trees, 
both in nurseries and in the plantations, suffered from 
the attacks of insect pests. At first these reports 
appeared to be conflicting, since by some it was stated 
that the roots were the part of the tree affeoted, whilst 
othem described attacks to the bark and wood of the 
stems and branches. From the various grabs sent me 
on several occasions it soon became apparent that 
several different kinds of insects were responsible for 
the damage done, those most often sent being the 
caterpillar of a moth and the grubs of two different 
families of beetles. In spite of several attempts it was 
not, however, until the present year that perfeot insects 
were procured thus enabling me to identify the pests. 

The insect which would appear to be at present the 
best known and to cause the greatest damage is the 
caterpillar of one of the wood-boring families of moths, 
the insect being a species of Arbela. This has been 
reported from CMirapur, Godavari, Ouddalore, Nollore 
(South Aroot),and North Aioot 

Next in importance are some Longioom beetle borers 
(Stromatinm, sp. and Lamia(f) sp.) which are injurious 
in North Aroot, Godavari, and Cuddalore. 



Of gome importance would appear to be the larva 
of the well-known rhinoceros beetle (Oryctea rhinoceros), 
the date-palm borer, whilst a bostrichid beetle (Apate 
jeaulta) apparently riddles the wood in Nellore. 

During a tour in the first-half of July (1903) I was 
able to pay my first visit to a Casuarina plantation. I 
inspected three plantations near Chatrapur in Ganjam 
and personally investigated, in company with Mr. G. E. G. 
Fischer, the attacks of the Arbela caterpillar. Two 
other insects were discovered to be doing damage to the 
tree. One, a Psychid caterpillar belonging to a species 
of Clania moth, not previously reported, was very fairly 
plentiful and was defoliating the trees; the other, a 
Fulgorid, was collected upon the green branches where 
it was engaged in sucking up their sap. Two coccid9 
were also present, one a Monophlebua, the other an 
Icerya or closely allied genus. Of these nine insects, 
the first, the Arbela caterpillar, is the best known to 
officers in charge of plantations, and it will consequently 
be first dealt with in this note, 

1. ARBELA TETRAONIS Moore. 

The Casuarina Bark-eating Caterpillar. 

Reforcnoe8.~Mooro, F. Z. S. 1870. p. 411. pi. 31, fig. 9; C. & 6. No. 1605 
Hmpsn., Faun. Br. Ind. Moths. I. 315, No. 675. 
CloMiSoalioii'— Ord or, JLepidoptera. Sub-ordtfr, Heteroeera. Family, Arbelida 

This is the insect whose caterpillar forms the well- 
known winding oovered-way galleries on the outside of 
the bark on the stem and branches of the trees. 

Larva . — Head blaok with a few longish yellowish- 
white hairs on it. Following three segments, which 
each bear a pair of long leg4, yellowish, this colour 
merging into pink on the third. These three segments 
are swollen and larger than the head. The following 
segments are flesh coloured except the last which is 
yellowish. Five pairs of short suoker legs are present, 
one pair each on the sixth to ninth and a pair on the last 
segment. A few long scattered whitish hairs on each 
oi the segments. These nine segments are narrower 



than the first three and taper of! slightly behind so that 
the twelfth segment has only about half the diameter of 
the fourth. Length one and a half inoh. Width of 
thoracio segments ± inoh. 

Pupa. — Yellowish-brown, except in front where it 
is very dark-brown to black. Shining, circular in 
section and of uniform thickness throughout except for 
a slight swelling at the anterior (head) end which is 
furnished with two small spiny spikes. The wing oovers 
are very short and reddish brown. The last five 
abdominal segments have transverse oiroular rows of 
fine teeth on them, the first three segments bearing 
a double row on each placed close together, the last 
two having but a single encircling girdle situated near 
the centre of the segment. The last segment is blunt 
at the end and furnished with small knobs and spines. 
Length 1 inch ; breadth ^ inoh. 

Moth . — $ . Fore wings greyish, thickly irrorated 
with dull brown spots which tend to form transverse 
bands ; three large velvety brow r n patches, one centrally, 
placed a little below costa, a second near the base of 
wing, and the third (the largest) a little beyond it. 
Hind wings grey, irrorated with a few ashy-coloured 
patches. Head and thorax covered, with long silky- 
brown hairs. Body greyish. Expanse of wings = If". 

Life-History . — The appearance of the moth on the 
wing is evidently variable. In the Godavari district 
moths have been reported as issuing during March, 
whereas in Ganjam a specimen was bred out by 
Mr. C. E. G. Fischer as late as the 3rd July. In Oud- 
dalore, on the other band, nearly mature pupee were 
taken on the 1st June. From these data it appears that 
the moth is to be found on the wing between Maroh 
and the beginning of July* I could find none at Chat- 
rapur towards the middle of this latter month (in 1903) 
though numbers of the year's empty pupal cases were 
visible upon the trees. It is probable that the moths 
lay eggs at onoe since the members of this family have 
no mouth aud take no food in this stage of their exist* 
enoe. The eggs have not yet been found, but they are 
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evidently kid upon the bark of the trees. We do not 
know as* yet when they hatch out. In Chatrapur, which 
gets the South-West Monsoon, it would probably not be 
until September or October, but further south down the 
coast where the rain comes in October or November, they 
may hatch out earlier. The present recorded months in 
which caterpillars have been obtained are January and 
March in Chatrapur (with pupa in June and a moth on 
UrdJuly); December in North Arcot (with pupa in 
June) ; the same month in Godavari (with pupa and 
moth in March) ; full grown caterpillars and almost 
mature pupee on the 1st June in Ouddalore, and what 
appear to be nearly mature caterpillars in June in 
Nellore. We have yet to ascertain the length of time 
passed by the caterpillar in the larval stage. It 
spends most of this Btage of its existence feeding upon the 
bark whioh it eats off the tree in patches which are at 
times several inohes wide. It does not move about the 
bark of the tree in the open but constructs for itself 
a kind of covered way, resembling a glorified termito 
(white ant) gallery, consisting of particles of its excre- 
ment bound together with a kind of close woven felted 
silk. Externally the appearance is simply that of a 
mass of excrementous particles. These covered ways 
curl round and up or down the tree and are very 
conspicuous, being about £ to i inch in breadth and 
from 9 inches to as muoh as 18 inches in length. They 
are reddish brown to, in parts, black in colour and 
form raised galleries on the surface of the stem. 
Sometimes the gallery completely encircles the stem, 
the tree being then ringed ; at others it is taken in a 
spiral manner up or down the tree. At times two or 
more oovered ways join together, but they are more 
usually, except in very badly infested trees, separate. 
The bark beneath the gallery is Id ways eaten, either only 
the upper green living tissues being consumed or the 
whole being removed down to the sapwood. Occasion- 
ally, as mentioned above, the bark is seen to be eaten 
off the tree in irregular-shaped patches on either ride 
of the oovered way. This may be done by the young 
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larvae living and feeding gregariously together before 
they construct covered ways for themselves, or the 
caterpillar may leave the covered way at night and 
eat off the bark in its vicinity. These galleries or 
covered ways have a more or less uniform width 
throughout their entire length, and from their ap- 
pearance the larva would seem to add to them at the 
sides so that the internal chamber remains uniform 
in width throughout its length. When full fed 
the larva bores straight into the wood of the tree, 
generally retiring to the middle of its covered way 
before commencing to bore in. From the observations 
I have been able to make on attacked trees, I have 
little doubt that the caterpillar only enters the 
wood to pupate and does all its feeding upon the bark. 
The tunnel in the wood is always straight and does not 
ramify as it would do if the grub were feeding in the 
wood. There is generally a raised lump on the covered 
way, the result of the addition of the wood excrement 
thrown out, marking the place where the caterpillar 
has gone into the wood. When it has reached or nearly 
reached the centre it enlarges its gallery and changes 
to the pupal state. We do not yet know the time 
spent in this latter stage. In my description of the 
pupa I have shown that it is furnished with circular rows 
of spines and by means of these, when the moth is ready 
to emerge, it wriggles and forces itself along the tunnel 
and pushes itself through the mass of exorement which 
forms the covered way, from which it remains protrud- 
ing about a quarter of its length. After the moth has 
left the pupal case, the empty skin of the latter may 
be seen projecting from the covered way* Therefore 
when this latter is visible, it may be taken that the 
insect whioh formed the particular covered way under 
inspection has left it. 

Results of attack .— This insect appears to be fairly 
wide-spread throughout the Casuarma plantations, and 
it has been reported to commit considerable damage in 
sotna Information is still far from perfect, but damage 
is undoubtedly committed in Qanjam, North Aroot, 
Godaveri, Cuddalore, and Nellore. 
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In feeding upon the bark the insect in its younger 
stages only consumes the more tender and greener portions 
of the outer thin bark, but as it grows older it eats right 
down to the sapwood and even into it, either in a 
continuous ring or in small irregular patches. «Thus 
the trees are often seen to have holes and pits through 
the bark reaching to the wood beneath. These 
“ weather ” and at times coalesce. In the plantations 
I visited I noticed that some trees were much more 
severely infested than others and in these the action of 
the caterpillars had almost ringed the trees. There can 
be little doubt that when thus badly attacked the trees 
die. Both young and old trees are equally subject to 
attack and the larva feeds equally upon the thicker bark 
at the base of the tree and the thinner near the top. 
The covered ways are perhaps shorter in the lower 
portion of the tree. 

Towards the end of 1900 the District Forest Officer of 
North Aroot reported that these caterpillars had nearly 
ruined the Anunundi Plantation. The plantations ap- 
pear to be infested in patches. In the Ogastinowgum 
Plantation near Ghatrapur in Gan jam where the insect 
would seem to have only recently appeared, the attack 
was confined to one patch of the area, the rest being 
entirely free. A private plantation, about a couple of 
miles away, was unattacked, whereas the Ghatrapur 
Plantation, about 4 miles from the Ogastinowgam one 
and a mile or so from the private one, was badly infested 
in parts. The attack doubtless spreads outwards from 
these infested areas and in course of time infects the 
whole plantation. 

Summing up therefore we see that the damage is 
done entirely by the caterpillar and that, as far as 
present observations have shown, this latter feeds 
entirely on the bark, only entering the wood of the tree 
to change to the chrysalis state. 

Protection.— My inspection at Ghatrapur enabled 
me to suggest a remedy to Mr. Fischer. We have seen 
that larvse are to be found between December and June, 
and that during this period or portions of it they are 
to be found in covered ways on the bark of the trees, 
only leaving these to bore down into the wood to change 



into tbe chrysalis state. I would suggest that the larvae 
be searched for and killed during the period they are 
feeding upon the trees. The covered ways are very 
visible ana each fresh one should be carefully pulled to 
pieces and the larva token out and killed. Boys in 
charge of a watcher could be put on for this purpose. 
The watcher would first count the number of covered 
ways upon a tree and then send up the boy to take out 
the caterpillars, and the number of these latter should 
tally with the number of covered ways counted and the 
boy be paid accordingly. The covered ways should 
be pulled off the bark only after tbe caterpillar has 
been taken out. In tbe oases where they coalesce, 
the operation Bhould be done carefully, so as to 
make certain of taking all the caterpillars. If any 
of these latter escape, they will soon construet a fresh 
covered way and continue their depredations. A 
kerosene tin with Borne kerosene mixed with water at the 
bottom will form a convenient, receptacle in which to 
throw the caterpillars. This work should be started as 
soon as the new covered ways are seen to be making 
their appearance on the tree, and if done carefully ana 
systematically throughout the plantations, I see no 
reason why it should not bo possible to stamp out this 
pest or reduce its numbers to such proportions as will 
no longer endanger the plantations. 

Points in the life-history requiring further observation. 

1. Where the eggs are laid and how ? Are they 

laid singly or in patches ? How many are laid 
by one moth ? 

2. When do the caterpillars first hatch out from 

the eggs ? Does this period vary on different 
parts of the coast ? 

3. When hatched out, do the young caterpillars 

live for a time gregariously on the bark 
before separating and living alone in the 
covered ways, or are these covered ways 
constructed at once P I am of opinion that 
the former is probably tho case. 
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4u Length of time spent in the larval state. 

5. Length of time spent in the pupal state. 

6. The exact times of appearance of the motli9 

in the different plantations. 

The following longioom wood-borers have bcon 
reported as boring into the wood of the stem and roots 
of the tree. 

& stromahum sp. prox. barbatum. 

Rtfbrmoe . — Provisionally determined u Stromatium sp. pros, barbatum. 
ClatsifioaHon . — Order, Coleoptera. Family, Cerambycidee. 

This is the beetle whose whitish grubs have been 
reported as committing, in company with the Arbela, 
serious damage to the plantations in North Arcot. 

Beetle .— $ . A somewhat elongate, narrow, lightly- 
built beetle of usual longicorn shape, dark brown with 
a purplish tinge often merging into a lighter shade 
towards the tips of the elytra. Antennae and legs 
yellow. Former not as long as body. No sculpture on 
thorax or elytra ; both pitted and covered with a fine 
yellow pubescence. Abdomen yellow beneath. Length 
seven-eighths inch (varies— may be smaller). 

£ • — Smaller than ? • Antennae longer than body. 
Body narrower and slimmer than in 9 ; elytra more 
lightly coloured on upper half. 

Length five-eighths inch. Greatly resembles Stroma- 
tium barbatum , the Kulsi Teak borer. 

Life-Hi%tory —Grubs of this inseot have been 
found in the trees in December, boring and feeding in 
the cambium layer and Bapwood of the tree. In June 
beetles, said to be the adults of theso larvae, wore 
obtained from the trees. We do not yet know bow 
long these grubs spend feeding in the tree in this stage. 
It is, however, almost cortainly the greater part of a 
year and may be longer. The pupal stage is probably 
Bhort. 

The damage is done by the grubs destroying the 
bast lajer of the tree. When they are numerous 
the tree is practically ringed beneath the bark and 
dies. 
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Results of attach , — In December 1900 the Din* 
sional Forest Officer, Mr. 0. D. Thornton, reported that 
grubs, identified as longicorn ones, 41 had nearly ruined 

the Casuarina trees in the Anunundi Plantation 

The grub is found in the cambium layer, under the 
bark of old trees, on which it feeds." 

At my request for more specimens the beetles here 
described were obtained and sent me in June (1903), 
by the District Forest Officer, North Aroot. At present 
we have no further information about this inBeot. This 
insect has a strong resemblance to the Kulsi Teak Borer, 
S, barbatum which riddles young teak in Assam. 1 

3. LAMIA (?) sp. 

Reference . — -Provisionally determined as Lamia (?) ip. 

Clarification,— Order, Colooptera. Family, Cerambycuta, 

This is the beetle whose thick white grubs have been 
reported a 9 boring into the wood of the roots of the 
tree at Cuddalore. . . _ . ... 

Larva,— A thick whitish-yellow grub with blackish- 
brown head and black mouth parts (mandibles) followed 
by a largely developed segment which is slightly darker 
yellow than the following ones. These latter taper 
slightly to the tenth which is half tho size of the pro* 
thoracic segment. Last two segments smaller, ending m 
a blunt point. Length l^th inches. Breadth across 
the big segment behind the head (prothoracic segment) 

Ath inch. , , . . 

Beetle ,— $ . Black, moderately shining. Abdomen 
very dark red beneath. A short thick beetle with a 
vertical head. Prothorax sculptured and spitted above 
and at sides, widest in middlo. Joined on to the elytra 
(wing covers) by a short neck. Elytra wider than bind 
portion of prothorax, parallel to near apex where the 
outer edges turn inwards, the elytra thus terminating 
in a blunt point. Elytra entirely cover the base of 
body. They aro corrugated and spined at their basal 
portions and pitted strongly for the rest of their length. 

» Vide Author's Inj. Ins. Ind. For. pp. 78-7S. 
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First joint of antenna is swollen and well marked. 
Length thirteen-sixteenths inch. 

Life-History.— We know little at present about 
the life-history of this insect. The grubs attaok and 
live in the cambium layer and sapwood of the roots of 
the tree and are said never to be found in the stem. 
Grubs were found in this position on the 1st June and 
one mature beetle was obtained from tbeTalaukoda 
Plantations near Ouddalore. We have no records as 
to the amount of damage this beetle commits. Sinoe 
it lives in the cambium layer of the rootB it is likely 
to prove a very seriouB pest when present in any numbers 
in a plantation^ 

Protection and remedies. — Until more is known 
about the life-histories of these two beetles, it is difficult 
to prescribe remedies against them. Badly infested 
trees should, however, be cut out whilst the insect is 
still in the grub stage and the bark stripped off so as to 
expose the cambium and sapwood of the tree to the 
sun. In this position the grubs and pup® will soon be 
killed off and will never reach the beetle stage. This 
must be done whilst the insect is still in its larval stage. 
If left too late the beetles will begin to emerge and many 
will escape and lay eggs in adjacent trees. 

The same applies to trees whose roots are attacked. 
The earth should be removed round the larger of these 
latter, Binoe it is in these that the grubs will be found, 
and the bark be then stripped off. 

Points in the Itfe-histories requiring further observation . 

1. Where the eggs are laid by the beetles. 

2. When do the young larvae hatch out ? 

3. Length of time spent by the larvae feeding in 

the cambium layer and sapwood. 

4. Length of time spent in the pupa stage. 

5. When does the beetle emerge ? Is it only to- 

wards the end of May and beginning of 
June or do beetles appear at other periods 
in the year P 
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6. Does the Lamia sp. grub also attack the stem 
of the tree P 

4. ORYCTES RHINOCEROS Lima. 

Hie Rhinoceros or Date-palm beetle, 

nefcre.oe.-Unn. 8j«t N»L, ad 1758, 846 1 ad. It 1767, 644 
Clasallleation. —Order, Coleoptera. Family, SoaraBaeida, 

This is the common date and ooooanut palm-borer 
of Southern India. Its grubs have been reported as 
feeding upon the roots of young seedlings and trees. 

Larva,*— A large stout curved grub. Head flat, 
purplish-brown. Mandibles brownish to black, large 
and stout; antonnra 5-jointed, basal joint enlarged. 
On first three segments behind head are three pairs of 
light-brown, stout, long, 3-jointed legs. Body yellow* 
ish-white, last two segments blaokish. The head is 
smaller in transverse diameter than the rest of the body. 
Body is very thiok, corrugated, curved, and swollen out 
so as to be almost bag-shaped behind. On each side of 
the third to tenth segments is a large dark-brown 
spiracle. Body above and below is thickly covered 
with brown spiky hairs, except on last segment where 
they are small and scattered. 

Length, taken round curve, 4 inches. Breadth 
| inch. 

Beetle . — Black, shining, massive, and large with a 
prominent horn, which ourves backwards, on its 
head from which it gets its name of rhinoceros beetle. 
Tbe elytra are very convex above, the insect being flat 
beneath. Shanks (tibia) of legs armed with spikes, the 
front ones having each three spikes on their outer edges. 
A large roughly heart-shaped depression on front 
portion of thorax. A series of broad striae and punctures 
on elytra. Dark rufous beneath with hair of same 
colour in parts. The beetle is easily recognisable by 
its form, by its antennae ending in a series of terminal 
plates, by its spiked tibiae and 5-jointed tarsi and great 
size. Length 1 £ inches. Breadth aoross elytra }ths inch. 

Life-History .—This beetle is to be found on the 
wing during the greater part of the year. It may 
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hibernate, either as a larva or pupa or perhaps beetle, 
from November to about March. I have obtained 
living beetles towards the end of March and in the 
beginning of November. The adult insect spends some 
time in this state and apparently can do with little 
food in this stage of its existence as I have kept beetles 
for over two weeks without food of any kind. 

The insect appears to lay its ‘eggs in dead and 
decaying palm trees or in masses of palm and other 
refuse situated in or near palm topes. The grubs on 
hatching out feed in the deoaying trees or in adjacent 
refuse heaps, and evidently also consume the roots of seed- 
ling plants. Mr. C. B. Dawson, District Forest Officer, 
Kistna, reports that the large grubs feed upon young 
Casuarina seedlings being attracted to them owing to the 
moisture in the sand in which they are planted. These 
young seedlings are watered whilst in the nurseries and 
thus the moist layer of sand filled with the young roots 
would quickly attract grubs of this kind. It is, I think, 
improbable that the beetles lay their eggs in the 
nurseries. The young larvae on hatohing out would 
require something softer and of a more deoaying nature 
as food at first and would only attack rootlets when 
their mandibles were stronger and more fully developed. 

We do not yet know how long the larva spends in 
this stage of its existence. It will certainly be several 
months, since the full-grown grub is of very large size, 
and it may be considerably over a year. This latter 
would seem the most probable (unless the insect has se- 
veral generations in tne year which is unlikely) as from 
the fact that beetles are to be found almost, if not quite, 
continuously from March to November, it is evident 
that the generations overlap, i.e., that at any period it 
is possible to find eggs, grubs, pups, and beetles. This 
of course adds immensely to the insect’s capabilities of 
doing damage. The time spent in the egg and pupal 
stages is still unknown. 

Result qf attacks ,— Young seedlings attacked by 
the grubs at first show signs of wilting and then die off. 
Only seedlings and very young saplings are attacked. 
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Protection and remedies,— The following are 
remedies which hare been already recommended 
to Mr. Dawson for trial 

1. Employ boys or women to carefully remove the 
soil round seedlings which are seen to be wilting and 
take out and kill the fat grubs found at the roots. This 
should be done when seedlings are seen to be dying off 
in any considerable number even at the expense of 
killing adjacont young plants by thus disturbing their 
root system. The grubs will go from one plant to 
another, and one grub may thus destroy a number of 
seedlings. 

2. If feasible, a simple and effective plan is to flood 
the plantation for a few hours so as to drown all the 
grubs in the soil. Those that come up to the surface 
should be collected and killed. 

3. Remove all diseased and dead and decaying date 
and ooooanut palms in the vicinity of nurseries and 
young plantations. Also, and this is an important 
point, all refuse heaps of rotting vegetation, etc. If, for 
the preparation of the nursery, special soil pits of 
manure, litter, and leaves are prepared, they should be 
carefully inspected for these grubs as the beetles will be 
certain to lay in such a place. I oajm© across an in- 
stance of this in a Calcutta garden quite recently (end 
of June). The heap of rich soil and humus used for 
manuring the flower beds contained numbers of the 
larvre of this iuBect which were spreading from here 
into the beds of young seedlings whose roots they were 
devouring. There were palm trees close by. 

Points in the life-history requiring further observation. 

1. Length of time spent in the grub stage. 

2. Length of time spent in the pupal stage. 

3. Length of time spent in the beetle stage. 
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5 APATE JESU1TA Fabr. 

References.— ]>tne. Ent. Soo. P. Tola. LXV, LXVI. 

Bostrichiu jesuita. Steb. Inj, Ina. Ind. For. p. 42. 

Hum I flntlon.— Order, Coleeptero. Family, Boitriohidm. 

This insect has been reported as tunnelling into 
Casuarina in Nellore. 

Beetle Black with parallel sides and a uniform 
breadth throughout of three-sixtenths inch, perhaps a 
little less anteriorly and a little more posteriorly. Body 
more than twice length of prothorax ; latter rounded and 
pitted above ; elytra with longitudinal ridges running 
down their dorsal surfaces with punctures between ; 
elytra deflexed at their apices. Abdomen red beneath. 
Legs black, short. Antennse with a club. Length 
i£ths inch. 

Life* History . — This beetle is a wood-borer and bores 
into the wood of the tree for egg-laying purposes. 

It was reported as boring into the trees in June, and 
therefore the eggs of one of the generations of the year 
are laid in that month. Nothing further appears to be 
known about its life-history. 

In all probability the beetle does not attack the tree 
until it is either felled or has from some cause become 
sickly. The damage is done to the timber, and if the 
insect is numerous and the wood is required for planks, 
it would probably cause a considerable loss. 

The length of time spept in the larval and pupal 
stages and the number of generations in the year have 
yet to be ascertained. 

The following pests were obtained by tbe writer 
during a tour made to Waltair and Ohatrapur (Qanj&m) 
in the first-half of July 1903. 

6. CLANIA sp. prox. CRAMERL 
The Casuarina Bag-Worm. 

Reference.— Provisionally named Clania ip. prox. crameri. 

Claaa&fleatlon.— Order, Le fid op ter a. Bob-Order, Heierocera. Family, 
Piychida. 

I obtained the caterpillar (whioh lives in a small 
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case made of leaf -bearing twigs) fairly plentifully in 
Waltair and Ghatrapur. 

Larva. — Full grown . The portion of the caterpillar 
seen outside the case when it is feeding or walking has 
a mottled appearance. It is shining, hairless, yellow to 
yellowish-white with black spots and markings. Head 
large and prominent. Front legs black and yellow, long 
and stout. The front segments of the body are fairly 
large and thick, those behind (seen when the grub is 
taken out of the case) smaller. The case is formed of 
small pieces of the needle-like leaves placed side by side 
so as to form a cylindrical bag open at both ends. The 
head of the case is lined with a greyish thick silken bag 
which protrudes. It can be closed by the larva when 
the latter retires into the case. The case inside is lined 
with a shining layer of white silk. 

Just after leaving the egg . — The little grub is very 
small and has no caBe. The head is black, shining, 
large. Mouth parts brown. The segment immediately 
following black with a white edging. The next two 
segments yellow with narrow black to brown transverse 
bands dorsally, this band being divided in the middle 
on the third segment. These three segments are eaoh 
furnished with a pair of legs. Best of segments orange 
yellow and are held curved up over the back. All the 
abdominal legs are present but are not functional and 
are never placed upon thegipund, the minute caterpillar 
walking on the front ones, these being well devel- 
oped and large even at this stage. The segments are 
covered with large scattered yellowish hairs. There is 
a patch of brown dorsally on the last segment. Length 
= 1 1 tt th inch. The first case isaoquired about SO hours 
after leaving the egg and consists of a tiny conical roll 
formed of a fine flake of epidermis from the young shoot 
of the tree. 

Pupa . — The pupa is reddish blaok anteriorly, the 
abdominal segments being a red brown and nine in 
number. The anterior portion of pupa is thickened, 
the body tapering to more or less of a point. The wing 
oases are Bhort. A row of spiny protuberances run 



16 


down the baek of the pupa : by means of these it is 
enabled to pull itself forward and so escape from the 
bag case of the larva. Length nine-sixteenths inch. 

Moth e • Smallish, greyish brown with bipectinate 
antennae in the male. Wings, and body light brown. 
Fore wing with Rome of veins streaked with black. 
Hind wing greyer, the veins being streaked with brown. 
Thorax and abdomen covered with long hair, the under 
surface of the latter being ashy in colour with a narrow 
central dirty-white band. Expanse of wings one inch. 

$ . — The female never leaves the case. She is 
wingless and canary-yellow in colour consisting of a 
simple sac-liko body resembling a miniature Queen 
" white ant”. Her body swells up after fertilization and 
Bhows five distinct segments. At the end of the anterior 
one is a Bmall orange-coloured process resembling in 
shape a cock’s comb with four divisions to the crest. 
Below this latter are two short brown processes thickened 
out and ridged at base. Beneath this on the under-side 
is a triangular-shaped black patch reaching down to 
the end of the first segment, the apex of the triangle 
being at the posterior end. The posterior segment ends 
in a bifurcated copulatory organ. There is no trace of 
wings or legs. Body tapers slightly to each end. Length 
jth inch. Width across thickest part ths inch. 

Life- History. —The writer noticed the larva of this 
.nseot defoliating Casuarina trees in Waltair at the 
beginning of July 1903. 

On visiting tho plantations at Chatrapur (Ganjam) 
he found the insect to be very fairly numerous. It 
escapes general notice as all that is usually apparent 
to the observer is the greyish oase hanging to the 
brandies of the trees. This, as the caterpillar the oase 
contains is not seen actively feeding, is not associated 
with any defoliation the trees may have undergone. 
Some of the larvra found near the middle of the month 
were full grown, others had pupated, whilst one moth 
issued in the box they were kept in on the 13th. 
Others were bred out in the Museum on the 18th, 
25th; August 4th, 12th, 13tb, 14th, 19th, 20th and 24th 
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respectively. The pupal stage would appear to last 
from 10 to 14 days, but further observations are re- 
quired on this point. Female moths were obtained at the 
Museum through August. 

Before pupating the caterpillar attaches its oase to 
the branch or twig of the tree and then closes up the 
silken bag-like mouth. It then turns round in the 
case so as to hang head downwards and becomes canary- 
yellow in colour losing entirely its mottled appear- 
ance : its head and first segments also Bhrink greatly 
in size. When the male moth is ready to emerge, the 
pupa forces itself downwards through what was 
formerly the bottom or posterior part of the case 
until it projects about two-thirds of its length. The 
moth then bursts the upper end of the pupal case and 
emerges. 

The female moth remains in the case and the male 
pairs with her in this position. A very large number 
of eggs are laid. From countings made of young lame 
which issued in the Museum I find the number of these 
latter issuing from eggs laid within the bag by one 
female to be between 550 and 600. The eggs hatch 
within a week of laying. The young larvae on issuing 
from the egg are naked, i.e ., they have no bag. They 
are very active on leaving the old case and spread 
out over the tree walking with great rapidity. In 
this defenoeless state they must be very subject to 
attacks of all kinds of predacious foes and also be liable 
to be drowned off by heavy rain storms. Within 20 hours 
they make their first covering or bag, this being formed 
of a small piece of the epidermis of the bark of a twig. 
This is added to as they grow larger. Larvse, a week old, 
had a double ooil of this epidermis forming their case. 
The first larvse issued in the Museum cages on the 6th 
August : others on the fifteenth and twentieth, these all 
being those of probably the second generation of the 
year. 

The larva is a heavy feeder and eats the needle-like 
leaves of the Casuarina from top downwards to the base, 
or it may bite through the needle (leaf) half-way down, 
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the upper portion falling to the ground, whilst it 
consumes the lower, a most wasteful method of 
feeding. 

"Results of attack . — This insect when numerous 
would be capable of entirely defoliating a plantation and 
consequently its life-history requires careful study. 
Unless the defoliation is very heavy, the insects’ attacks 
will probably remain unnoticed and since ' the larva is 
very quickly alarmed (when it immediately retires 
within its case), even if the defoliation is noticed, it 
would not ordinarily be placed to the credit of the 
apparently small dead bundles of sticks hanging from 
the branches. From the large number of eggs laid by 
the females, which are more abundant than the males 
as can be readily distinguished by the fact that their 
cases are larger, it is evident that in a dry, warm, favour- 
able season the mortality amongst the young larva? 
would be much less, and this would undoubtedly lead to 
very severe, if not total, defoliation in the plantations. 
It is not improbable that the death of trees attacked 
by the wood-boring Arbela caterpillar described in this 
note is accelerated by defoliation due to the larvae of 
this Psychid, and it is of importance that its life- 
history should be wqrked out, bo that we may know 
how many generations it passes through in the year, 

how many times in the year the trees run the danger 
of being defoliated. 

Protection and remedies . — Undoubtedly the best 
method of reducing the attacks of this pest is by the 
collection of the larval cases. Owing to the thin light 
foliage of the tree these eases, once they have been 
pointed out as the source of damage, are easily recog- 
nisable and very easily seen in the plantations. Their 
careful collection in years of serious infestation would 
well repay the expenditure incurred and would practi- 
cally stamp out the pest. The periods at which this 
collection should be undertaken depend upon the 
number of generations passed through in the year. 
For the Jjnne-July generations of larvae the best time 
would appear to be the latter half of June. 
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Tosnts mi the Itfe-history requiring further observation. 

1. When the eggs of the first generation, i.e., that 

produokg the June* July caterpillars, are 

2. How long the eggs of the first generation take 

to hatch after they hare been laid. 

3. Time spent in the larval stage. 

4. The number of generations in the year. This 

is extremely important as it is necessary to 
know how many times in the year the trees 
may be subject to this defoliation. Are 
.there more than two ? 

5. In which stage are the cold weather months 

passed through and where ? This is very 
important as if cases containing any stage 
of the insect— egg, larval or pupal— are to 
be found upon the trees at this period, this 
would be the best time to collect and 
destroy the cases. 

7. FULGOBID. 

( OuMeatlen.— Order, Bmiftem. Family. Fulgoriie. 

The writer discovered this insect, which is a small 
black shining “ hopper ”, clustered on' the green branches 
of the tree at the beginning of July. It was found 
fairly plentifully both at Waltair and Chatrapur 
(Pa n j am) The insect was in all stages of development 
from minute little green specks to larger Bilking 
black inseots Ath inch in length hot still wingless, to full 
fledged winged insects of a greyish black appearance and 
|rd inch in length. The inseots feed entirely by suction, 
and from youngest to oldest bad their beaks, of which 
their mouth parts consist, embedded in the bark of the 
branches from whioh they were engaged in sucking out 
the sap. 

At present nothing more appears to be known about 
this pest, which has not previously been reported. 
Observations are required as to when it first makes its 
appearance in the year and as to how long it Is to be 
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found in this manner in all stages of. its life-history 
upon the trees. There is no doubt that it might 
develop into a serious, pest in nurseries and young 
plantations and owing* to its small size and inconspi- 
cuousness it would probably escape notice for Borne time. 

8. ICERY A ? sp, 

Classification.— Ordor, 1 lemiptera. Family, Coeeida. 

This note would not be complete without a short 
mention of another insect the writer discovered on the 
trees in Waltair and Chatrapur. This is a member of 
the family Coocidoe, which contains so many pests to 
trees and plants. The insect is white, and in its 
older stages has a mass of white fluffy substance on its 
dorsal posterior surface rendering it fairly conspicuous 
upon the branches upon which it lives by sucking out 
the sap. 


9. MOYOPHLEBIS sp. 

Classification.— Order, Hemiptera. Family, Coccida. 

The genus Monophlebus may be said to be the forest 
genus of Goccids since all the species at present known 
confine their attacks to woody plants. Both at Waltair, 
at Chatrapur, and at the Botanical Gardens, Calcutta, a 
species of Monophlebus has been obtained on the Casua- 
rina. It feeds by sucking out the sap of the green 
shoots going down to the more woody branches as it gets 
older. It was quite small at the beginning of July but 
.had grown considerably by the third week in August. 
Only the female has been as yet secured, so it is impos- 
sible to say what the species, is. The male will be a 
small two-winged black fly. The female is an oval 
white fleshy soale, convex above and flat beneath, with 
three pairs of short black legs and a pair of black 
antennas. 


G.l. C.P O.-Nq. 1100 R. & A.— 1-9-1903. -650.-W. & I /R. 
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In June 1902, 1 was Boot by Mr. J. W. Oliver, I.F.8.» 
specimens of a nearly dead young deodar from the 
Jaunsar forests, showing the stump with a number of 
roots attached, and a section from the middle of the 
stem. Mr. Oliver wrote that the trees were dying from 
what appeared to be a definite disease. His description 
was as follows. “ One young tree generally dies first 
and then the disease spreads to other trees near it. It 
mostly attacks trees six to fifteen feet high. The first 
symptom is an exudation of resin at different points 
along the stem, then the needles turn yellow and fall off. 
It Bee ms to take about two yearn to die completely.” 
With the specimens were sent some sporophores of a 
fungus found bv Mr. Oliver on the stem of a young 
deodar and said by him to be present on numbers 
of apparently healthy trees, as well as on some which 
showed the resin flux which is the first symptom of the 
di sea s e . The fungus was probably a species of Stereum, 
but then was nothing to lead one to suppose that it was 
connected with the disease. 

However the stump sent showed definite signs of 
having been killed by a parasitic fungus. Even in the 
absenoe of sporophores and without any experiments to 
demonstrate the cause of death, it is not impossible to 
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decide, from the structure of the diseased wood and from 
microscopic examination, that death has resulted from 
the action of a parasitic fungus, especially in the case of 
coniferous trees. The rot produced by the action of 
parasitic fungi before the death of the tree is, as Hartig 
has shown, characteristic of the particular fungus at 
work, in many cases, and different from rotting due to 
physiological causes and from that whioh occurs post- 
mortem. The principal diagnostic features are the 
presence of mycelial strands and sheets visible to the 
naked eye, as in trees attacked by Polyporus sulphur eus ; 
of peculiar white spots or streaks in the wood, as in 
Stereum frustulosum ( Telephora perdix) and Fames 
annoBus ; and of certain definite tissue changes visible 
under the microscope. Even where the parasite is one 
and the same, however, the symptoms produced by it 
vary according to the host plant. Thus Trametes pini 
produces changes which are quite different in the larch 
from those which the same fungus produces in the 
spruce. Unfortunately the forest diseases of India have 
not been investigated in the way that those of Europe 
have and the symptoms of fungus diseases of indigenous 
forest trees are not known. It is, therefore, not possible 
in the absence of fully developed spoTophores to do more 
than state that the tree has been attacked before death 
by a parasitic funguB. 

Further specimens received this year from the- same 
district from Mr. B. Coventry, I.F.S., filled up the gap. 
They bore some particularly fine sporophores of Fomes 
annosus Fru's, a fungus better known perhaps by 
Hartig’s name of Trametes radiciperda . This fungus 
had been suspected by Hr. Oliver and myself last year, 
and Mr. Gamble in his “Manual of Indian Timbers.” 
mentions it as one of the fungoid pests of the deodar. 

Mr. Coventry’s specimens corresponded exactly in 
the structure of the wood and the arrangement of the 
fungus mycelium, to those examined by me last year, 
and the mycelium could be traced without any difftculty 
to the fruiting organ. There ean be little doubt, ther* 
fore, bearing in mind the virulent parasitism of thfr 
fungus, considered by Hartig to be the most dapgogqgs 



Onemy of coniferous trees in Northern Europe, that it 
is the active agent in the disease in question. A 
curious fact in its biology is that it is mentioned by von 
Schrenk in quite a secondary place amongst the conifer- 
ous diseases of the new England States. 

Fame 8 anm*u* % of which a good account will be 
found in Hartig’s works and in Ward’s “ Timber and 
some of its Diseases/ 1 attacks Pitm, Picea, Abie*, 
Juniperu 8, Thuja , and also the beech and some other 
dicotyledonous trees. Its destructive effects are most 
marked on the conifers. The form on Cedru* Deodara 
only will be here described and will be found to differ 
somewhat from the others. 

Young trees are particularly mentioned by both Mr. 
Oliver and Mr. Coventry as suffering most, though in 
the pines in Europe trees of all ages are attacked. The 
underground portion is probably the first infected. Mr. 
Oliver's account of the centrifugal spread points to this, 
and it is in harmony with what has been obseived 
elsewhere. The lateral roots become rotten, and are 
marked by characteristic white sheets and bands of 
mycelium between and under the bark scales. The 
bark cracks down to the cambium and may be lifted 
off in crusts separated from each other by sheets of 
mycelium. These sheets are delicate, but here and there 
they form thicker layers. In the European conifers 
small Bporophores are derived from cushions of mycelium 
similarly developed and form the most characteristic 
peculiarity of the fungus. These underground Bporo- 
phores were not found on any of the specimens examined 
by me. The latter were, however, few, and it is quite 
possible that a careful search amongst the roots of dead 
trees would bring them to light. Aggregations of 
mycelium representing, perhaps, the beginning of the 
formation of fruiting organs were found here and there 
on the bark of the roots. The root destruction is very 
complete. In one of 'Mr. Coventry’s trees a single 
lateral root alone was found alive, which he concludes 
must have provided the whole root-nourishment of the 
tr$e. Of oourse a tree in this condition will not stand 
long. * The first storm is pretty certain to bring it dewn. 
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It is probable that the root destruction may prooeed far 
before the above-ground parts show the resin flux and 
fading of the needles noticed by Mr. Oliver. 

The roots are not the only part affected. Broad 
bands of mycelium invade the collar, entering, so far as 
could be seen, in most cases, from lateral roots. These 
bands show an ascending growth, forcing their way 
along the combial layer in feathery strands of delicate 
snow-white tissue (fig. 2). Since these destroy the 
cambium completely round the stump their effects must 
be disastrous, but in addition the wood is direotly 
attacked and destroyed by fine hyphae extending through 
its elements. In the roots the invasion of the wood is 
marked by violet brown streaks, which on section are 
seen to be due to browning of the wood parenchyma. 
Though under the microscope a commencement of 
similar browning of the cells of the wood parenchyma 
of the collar can be seen, their effect was not visible to 
the naked eye in any of the stems examined. Hence 
the red rot produced by this fungus in pine and spruce 
wood was not evident in deodar. Except for the white 
areas to be mentioned presently, no other discolouration 
was observed in the diseased wood 

The density of the wood is greatly diminished. 
Floated in water only about one-third of a block, which 
was advanced enough in the disease to show distinct 
white areas, was submerged ; whereas in a block of fresh 
healthy deodar the upper surface was nearly flush with 
the water; Its toughness is also somewhat decreased, 
and splinters can be tarn off without much effort. Its 
value as a timber must therefore be already considerably 
lessened before the disease shows itself fully. 

One of the most characteristic features of the disease 
is the production in the wood of numerous white areas, 
usually somewhat elongated in the direction of the asps 
of the stem (fig. 8). At a later sta$e they heoome 
excavated into holes or cracks, but this is often obscured 
by the presence of a fringe of loose white fibres. The 
latter result from the action of the fungus in diwMng 
Cut the lignin elements from the wood cells, leaving omjy 
pure cellulose, and in destroying the middle hmaflm 
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between adjacent calls so as to isolate them from the 
rest of the tissue. 

The hyph® which penetrate- the wood are extremely 
fine. Their effects on the tissues as disclosed by the 
microscope axe as follows. The cells of the wood 
parenchyma and those of the medullary rays become 
browned. This action is most marked in the roots, which 
show violet-brown streaks on section. The interior of 
the cell becomes filled with a brown cloudy substance,, 
probably resulting from the decomposition of the 
protoplasm since cells poor in protoplasm axe not 
discoloured. Starch is unaltered till a late stage and 
may be seen immersed in the brown substance (fig. 4 a). 
In the stem, where the brown discolouration of the ' 
starch-bearing cells is much less visible, they may be 
seen, still loaded with starch, lying free amongst the 
fringe of isolated fibres and traohe® which bonier the 
white areas. In and through all the elements scattered^ 
fine hyaline hyph® pass, often so slender as to be made 
out with difficulty. Brown on® such as occur in the 
same disease in other conifers were not found. These 
bore their way freely from cell to cell, dissolving out 
sharply defined hoi® in the walls for their passage, 
which persist after the fungus filaments by which they 
Were produced have themselv® disappeared (fig. 4). In 
®m places the wall may be seen to be perforated like a 
wftve by these holes. 

The wood fibres and traohe® are altered in a remark- 
able manner, apparently resulting from the selective 
action of ferments produced by the fungus on certain 
elements of the walls (fig. 4). The lignin elements 
(hadromal of Csapek) axe removed, Peotoee is probably 
also early dissolved. The white, areas of diseased wood 
are formed of dissociated cells composed of practically 
pure cellulose and giving the blue reaction of the latter 
with iodine and eulphurio acid. The walls are marked 
with fine spiral striation, superposed walls giving a net* 
work from the crossing of the two spirals. The middle 
lameUa,rwhioh consists largely of pentose, i* dissolved so 
that the individual dements fall apart; they, are even- 
teaUy daeortpoaed leaving email hollows in the wood# 
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lined with a white fluff of loose fibres. Before dteota. 
tun the wall cracks in large spiral craoka which, follow* 
fog the course of the striation mentioned above, are 
apparently always in a right ascending spiral (fig. 4 c). 
Longitudinal cracking does not occur. The spiral cracks 
are often seen, as an optical effect, crossing other cracks, 
chiefly, I think, of the opposite wall of the cell, in 
flattered elements, so as to produce an appearance of 
crossed cracks exactly like* that figured by Hartig in 
wood attacked by Polyporua Schweinitzii . It is easy to 
see that these cracks owe their direction to the fine 
spiral streaking made evident by the lignin extraction 
and which must represent a fine spiral thickening of the 
lamelke of the wall, the streaks being the lines where 
the edges of two lamellee are approximated. Rupturing 
takes place naturally along these lines of least resistance. 

The fruiting organ (sporophore) (fig. 1) arises from 
cushions of mycelium which force their way to the 
surface at the lower part of the trunk. These first 
appear as small rounded chocolate-brown nodules, which 
increase in number and run together forming a brown 
incrustation on the stem, broken by numerous irregular 
ledges and tubercles. On the under surfaces of some 
of these a white hymenial layer is developed. In the 
specimen figured in fig. 1, many small parous areas 
were found on the brown incrustation (a a) which com** 
posed the greater part of the sporophore. On this por- 
tion, however, all were old and of the same brown colour 
as the rest, with. the pores partially filled up by a new 
hyphal growth from below, except one small white one 
apparently still active. At the time when it was 
obtained the main active portions of the spore-bearing 
organ were developed on a series of imbricated bracket" 
like protrusions {b b) from the upper part of the organ, 
where the trunk had curved away from the plane of the 
incrustation. These brackets measured 2} to <4 inohes 
in breadth and projected about 11 to 2 inches from the 
stem. 

The hymenial layer is white and covers the under- 
surface of the bracket partially with a thin white layer* 
leaving a band of brown sterile tissue round the edge* 
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The pores are Irregularly rounded or elongated, and are 
in stratified layers, the new season’s layer being alone 
active and distinct, while those of previous seasons are 
filled up by a new growth of hyph® from the substance 
of the sporophore. The recent layer is thin and shows a 
tendency to turn rusty-brown as age advances. The 
sterile margin is variously ridged in more or less concen- 
tric ridges, marking possibly annual periods of growth, 
and is dotted with irregular tubercles, 'ihe upper 
surface of the bracket is also brown, roughened, tuber- 
culato and concentrically ridged. 

The most striking divergence presented by this fungus 
when compared with the form on other conifers and 
in other countries is the possession of rhizomorph * . 
One of these is figured in fig. 5. Rhizomorph* are 
well known in Agaricu* melleus and Dematophm 
necatrix , two widely differed fungi, but have not been 
described in borne* annosus. They are essentially tough 
bands of fungus -hyphee converted into definite organs of 
propagation by a special arrangement of the fibres and 
by a power of apical growth. To the naked eye the 
deodar fungus rhizomorph* are not unlike the ordinary 
finer roots of the tree but muoh blacker and of a differ- 
ent consistence. They are branched, cylindrical or 
flattened bodies, of uneven diameter not diminishing 
regularly as roots do, composed of an outer, black, some- 
what brittle cortex, ana a central, very tough and 
flexible, whitish medulla. The cortex is often cracked, 
and where the strand runs along the surface of the stump 
white sheets of mycelium are often found adhering to it 
laterally, but not, 1 thinlr, organically connected. On 
breaking one of them and teasing out a portion, the true 
nature of the organ is at once apparent. The medulla 
may be separated into fine silky filaments, which under 
the microscope are found to be hyaline hyphss, while the 
cortex consists of a tissue of brownish tough hyphm 
woven into a pseudoparenohyma. 

Numbers of these rhizomorphi were found adhering 
to the disnmod stumps. Several of them extended to the 
base of the sporophores, which, from Mr. Coventry’s 
photographs, are evidently formed just at the level of the 
surface of the ground. Some were traced under the 
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cortex of the stump and were there found to expand into 
subcortical rhizomorpha of a looser consistence than the 
external ones and with their oortex intimately connected 
with the tissues of the deodar. From these subcortical 
rhizomorpha the broad sheets of mycelium aboye de- 
scribed can be seen to extend. 

The occurrence of this form of external subterranean 
mycelium adds to the probability of the disease being con- 
veyed underground from tree to tree. Rhizomorpha are, 
in fact, organs of vegetative reproduction admirably 
adapted to life under-ground. Even where the roots of 
adjacent trees do not come into contact, the rhizomorph 
can bridge over a space of probably many inches to 
spread the disease. Fomes atmoaua , so far as has hitherto 
been known in other lands, has relied mainly on 
actual contact for its extension and in a secondary degree 
on reproduction by spores. The large quantity of 
rhizomorphs found on the deodar shows that these must 
form the chief mode of propagation in India, and the 
discovery of these organs indicates a greater capacity for 
damage than in any other instance in which this fungus 
is known as a forest pest. 

Hence treatment is not hopeful. The rhizomorphs 
cannot readily be destroyed. Isolation of diseased trees 
by trenching' is the only method likely to be successful. 
Such a treatment is advocated in Germany, but it appears 
to be doubtful if it can be carried out profitably on a 
large scale. The removal of sporophores -from the stem 
is probably a measure of quite secondary importance. 

Although treatment may not be practicable on a 
large scale in the forest, it is beyond doubt that it might 
become extremely useful in municipalities or bungalow 
compounds, where the value of the tree from an orna- 
mental point of view is the chief consideration, and 
where an outbreak of this disease might cause damage 
which could not easily be repaired. In such a case 
early removal of the tree after death to prevent the 
formation of sporophores, and running a trench a few 
feet in depth round the stump sufficiently far out to 
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include the larger roots, are measures which could easily 
be oarried out and should serve to prevent the mischief 
extending. 




EXPLANATION OF THE FIGURES. 


Fl& 1. Bporophore of Fomet annogui on de*»dar showing the brown 
tubewulafce incrustation, and bracket-like active portion with white 
hymeniom below, a a brown, mostly sterile portion ; l. b. reoent, 
•poreformmg portion. 

,, 2. White mycelial sheets undei the bark of the collar. 

„ 8. Drawing of a portion of tbe surface of a block of wood out from a 
diseased tree, showing the white areas in the wood. 

„ 4- Tisane elements modified by the action of the parasite, a. a. cells of 
the wood'parenohyma-bearing starch ; b. bore-boles of tbe hypha 
with a filament extending across between two. c. spiral crooking of 
the wall. d. pitted vessel with a hypha penetrating it. e. network 
from the crossing of two spirals, the trachea is seen with the upper 
waH removed, so that the network is made up of the spiral of the 
lower wall of this trachea and that of the upper wall of the subjacent 
one. /. dissolution of the middle lamella which results in tbs 
isolation oi the elements. 

5. A ihizomorph. 
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ON THE 

PRESERVATION OF BAMBOOS FROM THE 
ATTACKS OF THE BAMBOO BEETLE 
OR “SHOT-BORER.” 
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OFFICIATING SUrBBlNTBNDENT, INDIAN MUSEUM. 

General Remarks. 

The work of the bamboo boetle or “ shot-borer, 1 * the 
ghoong of the Natives in many parts of the country, is 
well known in Jndia. All who have, anything to do 
with bamboos, either with their cutting and export, 
their use in buildings, or their manufacture into the 
thousand and one articles to which this most useful 
commodity is put in the country have to count upon and 
allow for the ravages of this pest and in many parts a 
year to a year and a half may bo given as the estimated 
and probable life of a bamboo after cutting. 

Description and Life-History of the * Shot-Borer.* 

Put although the results of its work are well-known, 
the real author of the depredations is far from being a 
well-recognised enemy owing both to its small size and 
to its secretive habits. The damage is committed by a 
tiny beetle and its grubs which are just of slightly 
smaller diameter than the holes with whioh the bamboos 
are seen to be riddled. The beetle, which has a black 
head and thorax and reddish-coloured, shining wing 
covers, bores its way into the bamboo and lays its eggs 
in the interior, each beetle laying about 80 . From 



these eggs small, white, roundish dots of grubs issue 
within a few days of their being deposited. These tiny 
larvae burrow up and down in the interior of the bamboo 
and reduce its structure to powder. About four weeks 
are spent in this stage and the grubs then enlarge the 
ends of thoir burrows and change to pupae which after 
some eight days or so turn into the beetles. On be- 
coming mature the beetles bore their way out of the 
bamboos and thus add further to the tunnels already 
made in them. On emergence the insects fly off to 
attack fresh bamboos or they may bore into the one in 
which they have matured themselves. There are thus 
three separate forms of attaok : — 

(а) The female beetle bores into the interior of the 

bamboo and lays its eggs there. This is the 
first attack on the bamboo 

(б) From the eggs hatoh out little grubs which feed 

upon the wood of the interior of the bamboo 
and thus undermine its strength. 

(c) The beetles on maturing from the grubs bore 
their way out of the bamboo. 

It used to bo thought that each of tho shot-borers 
made their way out by a separate tunnel, driven direct 
from tho place where the grub had pupated to tho 
outside. This is not, however, the case as the matured 
beetles appear to issue either all from the same exit hole 
or from one or two only, these being often the former 
entrance holes of the mother beetles which are consider- 
ably enlarged. Beetles of the new generation appoar to 
also make use of these old holes to enter the bamboo to 

got inside. When bamboos are in lengths it will be^found 
that the beetles tunnel in them parallel to the long axis 
and form galleries which open at one of the ends. The 
bamboo is thus often completely hollow in parts without 
there being much outward evidence of its having been 
badly attacked. This is more especially the case when 
the beetles have entered and left by the same holes, 
made at one of the ends of the bamboo. A feature which 
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greatly adds to the insect’s power of doing serious damage 
is to be found in the fact that in the warmer parts of the 
country it passes through at least five, and perhaps more, 
generations or life cyoles in the year. I have said that 
the inseet lays about 20 eggs and therefore one female 
beetle may produce the following progeny in the year on 
the supposition that only five generations are passed 
through* 

1 Female Beetle. 

1st generation . 1x20= 20 beetles, say i males 

and j females (the 
latter are, however, 
usually in excess of 
former). 

2nd „ . 10x20 = 200 beetles, Fay, \ males 

and i females. 

3rd „ . 100x20 = 2,000 Ditto. 

4th „ . 1,000x20 = 20,000 beetles, 4 males and { 

. females. 

5th „ . 10,000 x 20 = 200,000 ' Ditto. 

If there is a 6th generation the number of females 
increases to 2,000,000. 

Taking only 50 per cent, of the 5th generation beetles 
as maturing and laying eggs, we still have 100,000 
insects as the progeny of the one mother beetle in the 
spring. This great prolifioness easily explains why 
bamboos suffer so greatly from the shot-borer’s attacks 
throughout the country. 

With this brief sketch* of the beetle and its mode of 
attack we will now turn to the consideration of a 
method of treatment by which the bamboos can be 
preserved at any rate for a time against the pest. 

Experimental Treatment for Preservation. 

Towards the end of April of this year Mr. Williams, 
the Superintendent of the Telegraph Workshops at 
Calcutta, informed me that bamboos which he was 
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converting into field telegraph posts for use in frontier 
expeditions and elsewhere were being attacked and 
riddled by insects. The specimens he sent me I identi- 
fied as the common bamboo-boring beetle.* As the 
question of the preservation of bamboos against this 
inseot had been engaging my attention for some time, I 
immediately paid a visit to the workshops and examined 
the bamboos. I found that they were being experi- 
mentally treated in the following manner before being 
fitted up as telegraph posts 

(1) Five days* soaking in river water ; 

(2) Five days' soaking in a solution of copper 

sulphate, after which they were dried in a 

covered shed for several days ; and then 

(3) Soaked for 24 hours in common Rangoon oil. 

This latter has the effect of darkening the bamboos 
and the smell of the oil remains in them for some con- 
siderable time, although not so offensively as to prevent 
their being made use of. The treatment lasted about 14 
days upon the expiration of which period the bamboos were 
at once sent to the workshops to be fitted.' Mr. Williams 
had reported that within three weeks of this treatment 
some of the bamboos had been again attacked by the 
borers. As some 9,000 had been through the treatment, 
many of which had been already fitted, the case afforded 
a good opportunity for experiment. Having carefully 
examined all the bamboos and their method of treatment 
I was able, through the courtesy of the Superintendent, 
to obtain a number of specimens both untreated and in 
the various stages of treatment. With them it was my 
intention to initiate a series of experiments to determine 
the exact effect of any one or more of these preservative 
liquids as a deterrent to the attacks of the beetles. The 
bamboos had been out in the Garhwal Forests (United 
Provinces) and were obtained by the Telegraph Depart- 
ment at Najibad near Bareilly having been floated 
down from the forests. They were, following the usual 


* Dinoderm minvtut, Leslie. 
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custom, passed through fire and straightened by the 
merchants before being sold. The telegraph specifica- 
tion required them to be 8 feet long or over with a 
diameter at the small end of not less than fths inch 
and not more than 1£ inch. It was known that the 
bamboos to be obtainod were to be out in the cold 
weather of 1902*03. Male bamboos, i.e. 9 solid bamboos, 
only were to be sent. The bamboos were despatched in 
convenient lots from Bareilly and no especial protection 
was given to them on the journey down. They arrived in 
Calcutta mostly in February and March but 6ome in April. 
They were not subjected to any treatment before the end 
of February, and consequently some of the bamboos were 
in the works for nearly a month before being operated 
upon. The bamboos had therefore either become infested 
on the way down or in Calcutta itself. When the 
treatment they were to be subjected to had been decided 
upon, no time was lost in putting the bamboos through 
it. It was as the last of the bamboos were being put 
through the preservative treatment that I visited the 
works. From previous observations I was of opinion 
that the beetles then appearing in the works were those 
of the 1st generation in the year, *.<?., they had deve- 
loped from eggs laid probably at the end of February 
or beginning of March. I wished to try and find 
out— 

(I) How many more generations of the beetle 
appeared in the year. 

(2) Whether the oil treatment was of any use. 

Experiments. 

The bamboos I picked to experiment with were good 
examples of their olass of treatment, and on reoeipt they 
were placed in boxes constructed of tin foil and providea 
with close fitting tops of wire gauze. The boxes were 
so made that there was no chance of anything inside 
getting out or anything from without getting in and 
they answered admirably. The whole experiment was 
personally carried out by myself in order to ensure 
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accuracy in the observations. In each box were placed 
specimens of differently treated bamboos. The experi- 
ments were commenced on the 29th April upon which 
date four boxes were got ready as follows 

Experiment I. -Box contained untreated bamboos 

Experiment //.- Box contained bamboos which had 
been through the water process. 

Experiment III. — Box contained bamboos which 
had been through the water and CuSo 4 (copper 
sulphate) processes. 

Experiment /F.— Box contained bamboos which had 
been through the water, CuSJo*, and Rangoon 
oil processes. 

A day or two afterwards three more boxes were 
prepared as follows 

Experiment V ’ — Bamboos treated up to and in- 
cluding CuSo 4 . 

Experiment VI.— Fully treated bamboos. 

Experiment VII.— Bully treated bamboos. 

The idea was to endeavour to ascertain what portion 
or portions of the treatment were effective against the 
borer, it being assumed that the bamboos experimented 
with contained or had contained eggs or grubs or beetles 
at the time they w ore put into the boxes. These latter 
were examined weekly or at lesser intervals. I propose 
to give in extemo the observations noted during the first 
month, in order that the methods on whioh the experi- 
ments were carried out may be clearly understood, sub- 
sequent months being shortly summarised. 

During the first month, i.e. 9 up to the 26th May, the 
following observations were recorded : — 

Experiment I.— Untreated bamboo— no boring ap- 
parent at first. On the 12th May dead beetles, which 
had issued from the bamboo after egg-laying, found at 
bottom of box. 18th May — More dead beetles and one 
living one at bottom of box. A considerable amount of 
saw-dust, the result of the burrowing operations of beetles 
and their larva, at bottom of box. May 26th— Dead and 
living beetles taken from box. Considerable heaps of 
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saw-dust present. (I may note that after each inspection 
all saw-dust was swept up into ono comer of the box so 
as not to interfere with future observations.) 

Experiment II . — Water process— This bamboo 
showed no signs of having been attacked on being placed 
in the box. No signs were visible up to May 26th. 

Experiment III.— CuSo 4 process — No signs of 
attack on April 28th or afterwards up to May 26th. 

Experiment IV.— Oil process— The bamboos had 
hocn attacked previously to the treatment. No further 
signs of attack up to May 26th. 

Experiment V.— CuSo 4 process — Bamboos badly 
attacked. May 12th— Ten dead beetles found at bottom 
of box and a large amount of boring was going on 
inside the bamboos as evidenced by the piles of saw- 
dust all over the bottom of the box. May 18th — live 
beetles at bottom of box, all dead, and a large amount 
of saw-dust. May 20th — Twenty two beetles, mostly 
alive, taken from* the box. Saw-du^t plentiful. (A 
predaceous beetle and a parasitic ichneumon fly were 
also taken from the box.) 

Experiment VI. — Previous to being treatod this 
bamboo had been badly attacked bv the beetles who had 
bored in to lay eggs, numbers of which must have been 
deposited within the bamboo. No evidence of any fresh 
borings in the interior of the bamboo up to May 26th. 

Experiment VII. — This bamboo had been slightly 
attacked before treatment. No subsequent attacks up 
to May 26th. 

On the 18th May I received and examined a very 
badly riddled bamboo sent by Mr. Williams. He stated 
that it had been through all the processes: yet it 
Bwarmed with the beetles On examination it appeared 
to me that the bamboo had not been thoroughly subjected 
to the oil process. It was light coloured, but little 
greasy to the touch, and smelt but slightly of the oil. 
As I was becoming convinced that the water and CuSo 4 
processes alone afforded no protection, 1 wrote to the 
Superintendent pointing out that it was possible that 
some of the bamboos at the top of the heap in the oil 
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task had probably not been as well soaked as those be- 
neath, and that without this thorough soaking the effects 
of the oil were soon lost. I had noticed other bamboos 
in the workshops which showed little traces of the oil 
although they had been through the complete process. 
In reply to my letter Mr. Williams agreed that it was 
possible that the upper bamboos in the oil tanks had not 
received a sufficient soaking. To make this point, more 
certain I commenced the following further experiments 
on the 20th May : — 

Experiment VIII.— A well oiled bamboo was put 
into a box and in with it were placed pieces of bamboo 
completely riddled by the shot-borer and full of living 
grubs, pnp© and beetles. 1 examined the box on the 
24th and 26th May upon which dates the oil bamboo 
still remained unattacked. 

Experiment IX. — Experiment with bamboos in the 
open — Bamboos in all stages of treatment were placod 
in close juxtaposition with badly infested bamboos, 
lengths of untreated, water, CuSo 4 and oil-treated being 
placed in a row upon a table and covered with split 
opened out segments of larger-diameter bamboos con- 
taining beetles and larvae, etc. 

On the 29th May I paid another visit to the works 
and found that a large number of the bamboos had been 
fitted and finished and were stacked in a covered shed 
open at one side. They were separated in lots by 
bamboo uprights. These latter had not been treated 
and were attracting the beetles. The bamboos were ex- 
posed to the rays of the hot afternoon sun. I oxamined 
the lots carefully and came to the conclusion that the 
oil treatment had been very uneven. Some bamboos 
having evidently not been as well treated as others. I 
could not find a single case of a woll-soaked bamboo 
being attacked by the beetle although I examined a good 
many. This coincided with the experiments I was con- 
ducting at the Museum. I accordingly informed the 
Superintendent that I was of opinion that the oil treat- 
ment was effective if done thoroughly. The beetles 
had been so numerous during May that I was of opinion 
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that few of the 9,000 bamboos (the number received for 
conversion into telegraph posts) would have remained 
unattaoked had they not boon treated in the manner 
described. 

The following is a summary of the observations re- 
corded for the second month of the experiment to June 
23rd : — 

Experiment I . — Untreated bamboo — Beetles, both 
alive and dead, were found at the bottom of the box 
throughout the month, the number being large on June 
23rd. Large amounts of saw-dust. Some predaceous 
beetles prepent feeding upon the boring beetle. 

Experiment II.— Water— No signs of attack. 

Experiment III . — CuSo 4 — No signs of attack. 

Experiment IV.— Oil — No signs of attack. 

Experiments V,-CuSo 4 —N umber of beetles, both 
alive and dead, found at bottom of box, the number 
being largest on June 23rd. A very large amount of 
saw-dust has been excavated by the beetles and their 
larvsB. Tho greater bulk of a new generation of beetles 
is evidently issuing now (23rd June) from the bamboos. 
Parasitic beetles and ichneumon flies taken from the 
box but are not in sufficient numbers to act as an efficient 
check upon the pest. 

Experiment VI. — Oil — No signs of attack. 

Experiment VII . — Oil — No signs of attack. 

Experiment VIII.— Oil and untreated attacked 
bamboo — Towards the beginning of the month noted 
that a beetle had endoavoured to bore into the oil 
bamboo. It had made a tiny shallow circular depression 
and then stopped work. Number of dead beetles lying 
in vicinity of the oil bamboo. A large number of liv- 
ing beetles in box on 23rd June. 

Experiment IX.— Experiment uith bamboos in the 
open— Tho untreated bamboos and the ones soaked in 
water and CuSo 4 were all attacked during the month 
by beetles from the infested pieces placed close to them, 
and on the 23rd June wore being freshly riddled by 
the new generation of beetles then issuing. The ofl 
bamboos although subjected to the same conditions as 
the others all remained unattaoked. 
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Experiment X \ -On the 15th June placed an un- 
treated bamboo in a box with a pair of beetles in order 
to asoertain the number of eggs laid and the nature of 
the gallery bored. This latter is generally practically 
impossible owing to the beetles and larvae working 
gregariously in the bamboo with the results that the 
tunnels all run into one another. 

From the above it will be seen that at the end of 
the second month of the experiment all the bamboos 
which had gone through the whole process (Experiments 
IV, VI, VII, VIII, and IX) showed no attack by the 
beetles. Those which had been infested previously to 
the oil bath must have had all eggs, larvae and beetles 
they may have contained at the time killed off by the 
oil. It may be contended that the beetles have in all 
cases had other bamboos to attack and so have left the 
oiled ones alone. Since, however, this will almost in- 
variably be the case throughout the country, this point 
would not appear to be an important ono. 

For the third month up to July 27th the following 
results were obtained : — 

Experiment I. — Untreated bamboo -A large num- 
ber of beetles taken from the box this month, especially 
on and after July 21st. From the number found alivo 
between July 2lst and 27th it is probable that a new 
generation of beetles arising from the eggs laid by the 
June beetles issued at this period: a few predaoeous 
beetles present. 

Experiment II.— Water — No signs of attack. 

Experiment III . — OuSo 4 — No signs of attack. 

Experiment IV —OU — No signs of attack. 

Experiment V. — CuSo 4 — A very largo number of 
beetles taken from this box (mostly alive) towards the 
end of the month, as many as 100 being taken out 
on July 21st— evidently a new generation. 

Experiment VI. — Oil — No signs of attack. 

Experiment VII.— Oil — No signs of attack. 

Experiment VIII . — OH and untreated attacked 
bamboos — No signs of attacks. Beetles very numerous 
in the box and in the untreated bamboo’. 
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Experiment IX.— Experiment with bamboos in the 
open — The attack has been continued in the untreated, 
water and OuSo 4 bamboos, and towards the end of the 
month a number of new holes wore apparent, made by 
the new generation of beetles. In many oases these 
latter were watched boring into the bamboos. The 
paper wrappers tied round the bamboos (on which tho 
number of the particular experiment, etc., was written) 
showed round holes through them, the result of fresh 
work on the beetles’ part. Numerous beetles were also 
observed flying about the office between the 21st and 
27th of the month. 

The oil-treated bamboos were unattacked. 

On the 29th June I received a communication from 
Mr. Williams in which he informed me that he had 
resoaked all the bamboos (by then mostly converted 
into field telegraph posts) in oil. Although this was 
perhaps scarcely necessary in the case of many yet as 
those in which the oil treatment was not satisfactory 
were mixed up with those which were fully soaked; 
this was evidently the safest thing. to do. On the 
20th July I again paid a visit to the works and inspected 
the 9,000 bamboos. The Superintendent reported no 
further attack, and this is the case at the present date 
(18th August) although at least two generations of the 
beetles have issued sinco the treatment was carried out. 
Under the present plan of soaking, which I was shown 
during this visit, every bamboo remains well covered 
by the oil in the tanks for 24 hours before being 
removed. 

For the fourth month up to 21st August the follow- 
ing results were obtained 

Experiment 7. — Untreated fomfoo— During the 
first dayB of August beetles continued to issue freely 
from the bamboos. From then onwards only a few 
were obtained from the box. Heavy boring by grubs 
was, however, going on inside the bamboos. 

Experiment 77. — Water — No signs of attack. 

Experiment III. — OuSo 4 — No signs of attack. 

Experiment IF.— Oil — No signs of attack. 
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Experiment F.— Beetles were still issuing freely at 
beginning of August and they commenced to do so 
again about the 21st. Predaceous beetles and iohneumon 
flies fairly numerous. 

Experiment VI. — Oil — No signs of attack. 

Experiment VII. — Oil — No signs of attack. 

Experiment VIII.— Oil and untreated attacked 
bamboos — Oil bamboo unattacked. 

Experiment IX.— Bamboos in the open — Beetles 
and larvae plentiful in the untreated, water, and CuSo 4 
bamboos. The oil-treated bamboos remained un- 
attackod. 

The prepared Telegraph posts in the Workshops 
remained unattaoked throughout the month. 

For the fifth month up to September 28th the 
following results were recorded : — 

Experiment L— Untreated bamboo — Between 
August 21st and September 7th a large number of 
beetles issued from the bamboos and were found in the 
box — evidently a new generation. Again at the end 
of the month the number once more increased, 88 living 
and 63 dead beetles being taken from the box between 
September 22nd and 28th. This would be yet another 
generation — the period from egg to beetle of this one 
being evidently less than a month. 

Experiment II. — Water — No signs of attack. 

Experiment III . — CuSo i — No signs of attack. 

Experiment IV.— Oil — No signs of attack. 

Experiment V. — CuSoi — The generation of beetles 
which commenced to issue after August 21st continued 
to issue up to September 7th, as many as 130 beetles 
being obtained from the box. 

Predaceous beetles feeding upon the bamboo-borers 
fairly numerous. The number of beetles issuing was 
less during latter part of the month. A large number 
of half-eaten remains of the shot-borers taken from 
the box. 

Experiment VI. — Oil — No signs of attack. 

Experiment VIL— Oil — No signs of attack. 
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Experiment VIII. — Oil and untreated attached 
bamboos — Oil bamboo unattacked. 

Experiment IX.— Bamboos in the open— Beetles 
issued during the first and latter part of the month 
freely from the untreated, water, and CuSo 4 treated 
bamboos. Of the oil bamboos, one which had not been 
thoroughly soaked was attacked by two beetles at one 
end. The other properly soaked oil bamboos remained 
unattaoked. 

The Superintendent reported at the end of the 
month that none of the prepared telegraph posts had 
been attacked. 

For the sixth month up to October 30th the follow* 
ing observations were recorded: — 

Experiment I . — Untreated bamboos — The genera- 
tion of beetles which commenced to issue towards the 
end of September continued on into October, 150 beetles 
issuing between September 29th and October 7th. In 
the latter half of October beetles again issued numer- 
ously, over two hundred beetles issuing by the end of 
the month. 

Experiment II. — Water — No signs of attack. 

Experiment III— CuSo 4 — No signs of attaok. 

Experiment IV.— Oil— No signs of attack. 

Experiment V.—CuSo 4 —D\i ring the month the 
number of beetles issuing decreased until towards the 
end of the month the shot- borer beetles entirely stopped 
coming out. On the other hand, a number of preda- 
oeous beetles issued during the latter part of the month 
they having evidently got tho upper hand and practi- 
cally exterminated all that were left of the bamboo- 
borers. 

Experiment VI. — Oil— No signs of attack. 

Experiment VIL—Oil — No signs of attack. 

Experiment VIII.— Oil and untreated bamboos— 
Oil bamboo is still unattacked. 

Experiment JX— During the first part of the month 
beetles issued in large number from the untreated, water, 
and OuSo* bamboos. Daring the latter part of the 
month a cold snap occurred between the 24th and 29th 
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and this seems to have put an end to the beetle’s work. 
Oil bamboos unattacked except the badly treated one in 
which boring continued to a slight extent throughout 
the month. 

I visited the workshops during the month, and 
inspected the converted bamboos. I could find no signs 
of attack by the shot-borer although at least four genera- 
tions of the beetle had issued in Calcutta sinoe they 
had been treated. For the seventh month up to the 
15th November the observations recorded show that the 
attack of the beetle practically ceased this year at the 
end of October with the coming of the first cold snap. 
In warmer years the attacks would probably be carried 
on up to the middle of November. 

Results. 

The experiments detailed above show, I think, the 
following : — 

(1) That neither the five days in water nor that 
followed by a further five days in CuSo 4 are of any use 
as a protection against tlio beetles. It is true that 
Experiments II and III seemed at first to prove that 
these soakings were effective since the bamboos in these 
boxes have remained unattaoked. I attribute this, 
however, solely to the faet that the pieces of bamboos, 
selected at haphazard in the Telegraph Workshops, and 
placed in the closed boxes in April when the beetles 
were egg-laying, did not happen to have had egg depo- 
sited in them and consequently when they were placed 
in the beetle-proof boxes and protected against the 
beetles they showed no attacks. All the subsequent 
experiments with these classes of treatment show that 
they are no protection against the beetles. 

(2) That the bamboos which had gone through all 
the stages of the treatment and had received a proper 
soaking in the oil tank remained unattacked and in 
addition were proof against further attacks by the 
beetles. 

(8) That at least five generations of these beetles 
issued between the last week in April and the end of 
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Ootober : the 1st taking about seven weeks, from end 
of April to the third week in June, to run through all 
its stages : the 2nd about 1-5 weeks, from the third week 
in June to near the end of July : the 8rd 4 weeks, from 
the end of July to the beginning of September : the 4th 
less than 4 weeks, from 1st week in September to end of 
the month: the 5 th from end of September to end of 
October. It is probable that many of the beetles of this 
generation were caught and killed off by the cold snap 
experienced towards the end of the month. 

( 4 ) That bamboos out in the forests between Dec- 
ember and February can, even if not treated till between 
two and three months after cutting (by which time it is 
probable that many of them will contain eggs) be pre 
served by the oil treatment from further attacks of the 
April, June, July, September, and October generations 
of beetles, each of which attacks means their subsequent 
riddling by the larvae arising from the eggs laid by the 
beetles. 

(5) That the oil treatment therefore considerably 
prolongs the period of usefulness of the bamboo, this 
period being, as far as the experiments at present show, 
at least a year. 


Recommendations. 

(a) I am inclined to recommend that the soaking 
for five days in water should be continued since a thick 
shiny gelatinous substanoe exudes from the bamboos 
during this process, and this exudation probably enables 
the bamboo to absorb a larger quantity of oil than would 
be otherwise the case. 

(5) That the soaking in the copper sulphate solution 
be discontinued since the experiments have shown it to 
have no preservative effect against the beetles. 

(a) That the bamboos be allowed to dry in a covered 
shed for several days after the water process. 

(d) That after drying the bamboos be soaked for 48 
hours in oommon Rangoon. oil. 



16 


Cost. 

The Superintendent of the Telegraph Workshops 
states that the oost of the treatment as carried through 
by him, i.e. t five days in wator, five days in CuSo 4 fol- 
lowed by several days drying and then two separate Boat- 
ings (at an interval of a couple of months) of 24 hours 
each in Rangoon oil, amounts to R3-5 per 100 G-foot 
lengths or 6*3 pies per length. This includes the 
labour. 

Omitting the CuSo 4 treatment and a second soak- 
ing in the oil, together with the additional handling in- 
volved, should effect a saving in this price, although of 
course the longer period of soaking in oil will enable the 
bamboos to absorb more of this than they would in the 
shorter one of 21 hours only. 

Concluding Remarks. 

Although we have yet to see how long the oil-soaked 
bamboo will remain proof against the attacks of the 
beetles, I am of opinion that the experiments have 
advanced sufficiently to render tho publication of a note 
upon the subject of use to those concerned. Bamboos 
are so largely used that the prolongation of their period 
of usefulness by even a year only would effect a con- 
siderable monetary saving. I trust, however, to bo able 
to show that the treatment will he found to have a yet 
longer beneficial effect. To the Director General of 
Telegraphs belongs the credit of having initiated this oil 
treatment, and to Mr. Williams, to whom my thanks are 
due for the courtesy with whioh he has aided me with 
the specimens and information required to carry on the 
series of experiments, that of having so efficiently carried 
it out. 


0. 1. 0. P. O.-No. 8067 R. & A, -10-11-1003 -800.-B. IT. D f 


VIII.— EXT R ACTS FROM OFFICIAL GAZETTES. 


1. — Gazette of India. — Nil . 

2. — Madras Gazette. 

lJkA October 1902 — fmnefer. — N. S Viracharlu, Forest Ranger, 2nd 
grade, from the KiMtna to the Cork van district. To join on relief by 
Sheikh Hahmatullah Sahib, Koiest Hanger, 4th grade. 

21* t Or Other 1902 — No. 395 —Mr. A. P. Grenfell, Working^plans Officer/ 
Southern Circle, is gtantcd furlough for one year on medical certificate 
under article 343 of the Civil Service Regulations. 

23rd October 1902 — Leave — K. Aswatham Naidu, Ranger, Kuniool 
district, is granted privilege leave for one month, under Article 291 of the 
Civil Service Regulations, from 1st January 1303. 

23»v7 October 1902 — Promotion The following promotions are ordered 
in the Ranger’s class : — 

(1) M.R.Ky. T. Arumuga Mudalivar, Ranger, 2nd grade, acting, 

sub. pro tern , North Aicot district, to be Ranger, 2nd grade, 
permanent, fiom 25th Apnl 1902. 

(2) M.RRy. A. Sublia How, Ranger, 4tb grade, North A root, to 

act as Rangei, 3rd grade, Hub pro tem ., from 25th Apiil 1902. 

(3) M.R.Ry. K P. Krishna Aivar. Ranger, 4th grade (doing duty 

under the Working-plans Officer, Central Circle), to act as 
Ranger, 3rd grade, sub pro tem., from 1st May 1902. 

(4) M.R Ry. A. N Wnkatachiilam Chetty, Ranger, 4th grade, acting, 

suh. pro tern , North Salem, to be Ranger, 4th grade, permanent, 
from lat July 1902 

(5) M.R.Ry. A Venkatanarayaniah, Ranger, 6th grade, North Arcot, 

to act aa Hanger, 4th grade, sub. pro tem., front 1st May 1902. 

(0) Mr.H. W. A. Gaudoin, Ranger, 5th grade, acting, sub. pro tem., 
Cuddapah, to be Ranger, 5th grade, permanent, fiom 1st May 
1902 • 

(7) M.RRy. C. Ramaswami Alyangar, Ranger, 5th grade, acting, sub. 

pro ten., Trichinopolf, to be Hanger, 5th grade, permanent, from 
1st July 1002. ^ 

(8) Mir Jaffir Ali Kirmani Sahib, Ranger, 5th grade, acting, sub. 

pro tem., Cuddapah, to be Ranger, 5th grade, permanent, from 
23rd August l$6tT 

24th October 1902. — Promotions — The following promotions are ordered 
among Rangers in the Southern Circle : — 

Mr. M. S. Noronha, Ranger, 3rd grade, to be Ranger, 2nd grade, acting, 
eub. pro tem., with effect from 24th Match 1902. 

Mr. A. F. X. Saldanha, Ranger, 3rd grade, acting, sub. pro tem., to be 
'Ranger, 3rd grade, permanent, with effect from 11th March 1902. 

' Mr. A. F. X. Saldanha, Ranger, 3rd grade, to be Ranger, 2nd grade, 
acting, tub. pro tem., with effect from 26th April 1902. 
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M.R Ry. M p.inchafwkesa Aivsr, Ranger, 3id gtade. acting, nub pro 
itm , to be Ranget, .lid giade, permanent, with effect from 25th Aplil 1P02. 

M R Ry. T. V Arniimgani Pillai, Ranker, 4th grade, to lie Ranger 3rd 
grade, acting, nub .pro tern , with effect from 11th Match 1002. 

M.R.Ry. V Raman Melton. Ranger 4th grade, acting nub pm tern , to 
be Ranger, 4th gtade, permanent, with effect f ont lltli Match 1902 

M R.Ry M. Sreeniv^ea A hangar, Ranger, 4th grade acting, nub pro 
teNi., to be Uanger, 4th grade, pctnianeut, with effect from 25th April 1902. 

M R.Ry K. (lajaraja Mudaliar, Ranger, 6th grade, to be Ranger* 
4th grade, acting, sub. pin tern., with effect from 11th March 1902. 

Mr. B. l)’Sa. Ranger. 5th grade, to be Ranger, 4th gtade, acting, aub. 
pro fern., with effect front 25th April 1902 

Mr F S. Brito, Ranger, 5th gtade, to be Ranger, 4th grade, acting, nub. 
pro tern., with effect from 1st July 1902. 

Mr. G S Laarado Banger, 5th grade, acting, nub. pro tem , to be 
Ranger, 6th grade, peimanent, with effect from Uth March 1902. 

24 th (Maher 1 902 — .4 ppfthitmrnt — M.R Ry. T. S. Suhrsmnn'a Aiyar, 
Ranger, 0th gtade, on piolwition, (Jiiddapah diattict, to be Ranger, 6th 
grade, with effect from 24th June 1901, ».<?., the date of hie fit at 
appointment. 

24'A October 1902 - rrn motion*. — The following promotions are 
ordered 

(1) Mr G W. Thompson, Ranger, 3rd grade, and Ranger, 2nd 

grade, acting, nub pro tern., Vizagapatam distr ct to be Ranger, 
2nd gtade, front lllh March 1902 

(2) M.R Ry S. Eg* iauaray ana Sastn, Ranger, 3rd grade, Bellary 

district, to be Ranger, 2nd grade, acting, sub. pro tem., fiotn 
lltli March 1902 

(3) M R.Ry. K. Aswathau Naidu, Ranger, 4th gtade, and Ranger, 

3rd gtade, acting, sub. pro tern., to be Ranger, 3rd grade, from 
let May 1902. 

( 4 ) M.URy. Shaikh Rahamtalla Sahib, Ranger, 6th grade, and 

Ranger, 4th grade, acting, m.b pro tem., Kistna district, to be 
Ranger, 4th grade, front 1st May 1902. 

(6) M RRy. S. V, Adinarayana Aiyar, Ranger, 6th grade, and 
Ranger, 6th gtade acting, nub. pro tem., Bellary disttiot, to be 
Ranger, 6th grade, from 26th April 1902. 

26/A October 1902.— Confirmation of Appointment,— -M.R.Ry. K. G. 
Venkataiama Aiyar, Ranger, 6th grade, on probation, Bellary district, 
is confirmed in that grade from 17th July 1901. 

27 th October 1902 —Tranefer.— M.R Ry. S. Eggianarayana Bastti, 
Forest Ranger, 2nd grade, acting, sub. pro tem., from the Bellary to the 
Ganjarn district. 

28/A October 1902 —Commutation of Le.av* —The three months' leave on 
medical certificate granted to M.R.Ry. S. Eggianarayana Seat t. Banger, 
Ganjarn district, in this office service order No. 78 of 1902, dated 6th April 
1902, is commuted into privilege leave* , 
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l»i November 1902, — Post mg — M.R lty. C. M. Maduranay again Pillai 
Avargal, Extra- Assistant Conseivator of Forests, on retum from piivitege 
leave, to the South Arcot dishict. 

3 'd November 1902 — No 398. —Mr H. A Gass, Conservator of Forests, 
is granted privilege leave for thiee months from or after the 20th November, 
1902 and fm lough for one vear in continuation thereof under Articles 
204* A, 291 and 340 (A) of the Civil Set vice Regulations 

Hth November 1902 M. tt.Ry. R. Sama Row, Ranger, 

fith giade, fioiu Chinglepul to South Aicot. 

M R.Ry. K. G. Subba Row, Ranger, 5th grade, from South Arcot to 
Cliingleput, on relief by R. Sama Row. 

8/A November 1902 —So 406— Mr. C. E. Brasier, Conservator of 
Foiests, to hold charge of the Southern Circle on his return from leave. 

8.— Bombay Gazette. 

20/A October 1902 — No. 7351 —Messrs H.L Newman, Divisional Forest 
Officer, Dharwar, and L. S. Koppikar, Sub- Divisional Foies t Officer, Satara, 
passed, on the 16th September 1902 an examination in subjects prescribed in 
No. VI of the Rules pub lshed in Government Notification No. 2, dated 3rd 
January 1894, foi the examination of Officers of the Forest Depaitment. 

No. 7401 — His Excellency the Governor in Council is pleased to appoint 
Mr A. C Robinson, L C E , on letuin from leave, to be Extra- Assistant 
Consei vator of Foiests, bind Lucie. 

22/irf October 1902.— No. 7420— His Excellency the Governor in Council 
ie pleased to make the following appointments 

Mr. W. A. Wallinger, on return to duty, to be Divisional Forest Officer 
Dharwar. 

Mr. H. L. Newman, on relief, to be Divisional Forest Officer, W. D- 
Kanara. • 

Mr. T. R D Bell, on return to duty, to be Divisional Forest Officer, 
West Khandesh. 

Mr. H. Murray, on relief, to be Deputy Conservator of Forests, Sind 
Cirole 

28/A October 1902.— No. 7572 -Mr. Vishnu Maliadeo Tilak. Extra- 
Assistaut Conservator of Forests, 3rd grade, and Divisional Forest Officer, 
Sholapur, is granted privilege leave of absence for three months in combina- 
tion with furlough for nine months 

No. 2702 — Messrs A G Edie and H. Murray, Deputy Conservators of 
Forests, respectively delivered over and received charge of the Divisional 
Forest Office, West Khandesh, on the forenoon of the 19th October 1902. 

» 29/A October 1902 —No 7622— His Excellency the Governor in Counoi- 

ie pleased to appoint Mr. Ilanpad Mitra, L C E . to act as Divisional Forest 
Officer, Sholapur. during the absence on leave of Mr. Vishnu Maliadeo Tilak, 
or pending further orders. 

4/A November 1902 —No 6402 —Mr. O. H L Napier, Deputy Conserva- 
tor of Forests, delivered over charge of the Southern Division of Kanara to 
Mr, W E Copleston, Deputy Conservator of Forests on the forenoon of the 
21st October 1902. 

4/A November 1002 - No, 6403 -Mr. R. 8. F Fagan, Acting Conservator 
of Forests, S. C., delivered over charge of the office of Working piau* 
Division, S.C-, to Mr W. E Cople-ton, Deputy Conservator of Eprert^of 
tl)t afternoon of the 22nd October 1902. 
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4th Novmi her 1902.— No. 7769.— His Excellency the Governor in Counoil 
ie pleased to appoint Mr Methamu Deunial Jagtiani to act an 4th grade 
Extra- Assistant Conservator of Forests rice Mr. H Mitra, L. C. E. v 
transferred, and to place him under the orders of the Conservator of Forests 
Northern Circle. 

lOfA November 1902.— No. 6505 —Mr H. L. Newman, Assistant Con- 
servator of Forests, and Mr. W A Wallmger, Extra- Assistant Conservator 
of Forests, respectively delivered over and received charge of the Divisional 
Forest Office, Dharwar, on the forenoon of the 3rd instant. 

12 th November 1902. — No. 7934. — His Excellency the Governor in Coun- 
cil is pleased to appoint Mr. H. Murray to be Divisional Forest Officer, 
Hyderabad. 

IMA November 1902 —No. 2904.— Messrs. H. W. Keys and G. R. Dux- 
bury, Deputy Conservators of Forests, respectively delivered over and 
received charge of the Divisional Forest Office, Satara, on the afternoon of 
the 3rd November 1902. 

17<A Noi'ember 1902 —No. 2609 —Mr. Hanpad Mitra, LC.E, Extra- 
Assistant Conservator of Forests, 1st grade, delivered over rliaige of the 
office of the Sub- Division, Central Tliana, to Mr G. M. R\an, Deputy, 
Conservator of Forests, on the afternoon of the 13th November 1902. 

Bombay Caetir , 18/A November 1002. 

No 8074 —His Excellency the Governor in Council is pleased to make 
the follow ing appointments 

Mr. Vishnu Mahadev Tilak to be 2nd grade Extra-Assistant Conserva- 
tor, vtre Mr. Krishnaji Babaji Phadke, deceased. 

Mr. Govind Ramohandra Takle to be Srd grade Extra- Assistant Conser- 
vator, rice Mr. Tilak, promoted. 

Mr. Meth-iram Deunial Jagtiani to be 4th grade Extri-Assintant Con- 
■ sepVAtor, rtce Mr. Takle, promoted, and to be under the orders of 

the Conservator of Forests, Northern Ciicle. 

Mr. Dinkar Nar&yan Damle to continue to act as 4th grade Extras 
Assistant Conservator, vice Mr. Hat ipad Mitra. 

Bombay Cattle , 19/A November 1902. 

No, 8134.— His Excellency the Governor in Council ie pleased to post 
Mr. J. D. Maitland Kirwan to the Nasik District, and to place him under 
the orders of the Conservator of Forests, Central Circle, 

4.— Bengal Gazette— Nil. 

5 — United Provinces of AgiTa and Otjdh Gazette. 

12/A horemher 1902. — No. 6319 — 11—622 B 1. — The undermentioned 
Officers have been granted by His Majesty’s Secretary of State for India 
extension of leave 



Service. 

Appointment. 

Period and nature 
of leave. 

Mr. W.H. Lovegrove. 

• 

Imperial Forest 
Service. 

e 

Deputy Conservator of 
Forests 

• 

One day’s fui tough* 

a 

-- ~~i 
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12ffc November 1902.— No. 6321.- 11—622 B-l.— The undermentioned 
Officer* have been pruned by His Majesty’s Secretary of State for India 
permission to return to duty. 


Name. 

Bervloo 

Appointment. ( 

Date on which permitted 
to lelurn. 

Mr. W.H. Lovegrove. 

Imperial Forest 

Deputy Conservator of ^ 

Within the period ot 


Service. 

Forests. 

leave. 

• 

• 

• ! 

• 


6.— Punjab Gazette. 


22mf October 1902 — No. 605 — Promotions . — His Honour the Lieuten-' 
ant Governor of the Punjab is pleased to order the following promotions 
with effect from the 1st September 1902 

Forest Ranger Jai Kishen, on deputation to Jubbal State, to be Extra* 
Assistant Conservator of Forests, 4th grade, supernumerary, provisional, 
on probation in the \acancy caused by the deputation of Lala Sundar Has, 
Extra- Assistant Conservator of Forests, to the Kotah Native State. 

Foret t Ranger Imam-ud-din to be Extra-Assistant Conservator of 
Forests, 4th grade, supernumerary, provisional, on probation, Wee Lala Jai 
Kishen, Extra-Assistant Conservator of Forests, on deputation to the 
Jubbal State. 


3rd Norrmhrr 1902. — No 675. — A. L. No. 28.- The following changes 
have taken place in the list of Forest Officers in 'the Associated Provinces 
with effect tmui the date specified against each : — 


Name. 

Present grade. 

Grade to which 
promoted er 
reverted. 

With effect 
from , 

Bfxaxkb. 

Mr. W. Mayes ...* 

Mr. O. M.Moprle, 

| Officiating Deputy 
Conservator, Hrtl 
grade. 

Officiating Deputy 
Corner vat or, 3rd 
grade. 

Deputy Conserva- 
tor. 4th grade. 

Provisional Deputy 
Conservator. 4th 
grade 

i 

1 

i 

Consequent on 
the return 
fromprhlh^e 

“SI V He* 

obey on the 
forenoon Of 
ttaf^Vth July 


13th November 1902 —No. 692.— A L. No 20 —Notification.— Messrs'. 
A. L Mclntire, Deputy Conservator of Forests, and A. J Gibson, Officiat- 
ing Deputv Conservator of Forests, respectively made over and received 
charge of the Bashahr Forest Division on the afternoon of the 29th October 
1902, consequent on the departure of the former on three months 1 privilege 
leave. 

Mr. Gibeon will hold charge of the Bashalii; Division in addition t4 
the Simla Division. 

7.— Central Provinces Gazette. 

3rd November 1909. -No! 1 3. — Corrigendum, —The following changes 
have taken place*) the list of Forest Rangers in the Central Provinces 
with effect iron the date specified again it each. 
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This m in substitution for those parte of Deparmeotal Order* Nns. 10 
and 11, dated the 12th September 1902, published iu Central iVowwi 
Guaette, Fart II, dated the 27th September 1902, which refer to promotiona 
and confirmation* of certain Rangers : — 


— 

Present grade. 

Grade to which 
promoted or eon* 

firmed 

With effect 
from* 

Buitu. 

1 

Ltaulao ... 

Banger, 2nd grade. 

Hanger, 1st grade, 
sub pro Um. 

let July l*ol. „ 

... 

JMtto 

Banger, 1st grade, 

sub pro Um 

Banger, let grade, 

14th July 1M1. 

- 

BUST* Lai 

Hang-r, 3rd grade, 
sub pro Um. 

Bsnger, fird grade, 

Ditto ... 

- 

■nU-Mt luudl.. 

Hanger, 4th grade, 

tub pro tern. 

Banger, 4th grade. 

Ditto ... 

... 

Bormust Khan .. 

Hanger, Mb grade, 

Hanger, It* grade, 
sub. pro Um. 

l.t July IMS... 

Firs Ttrsth V> 
shad on deputa- 
tion 

Lulm Hussein 

Ki*a. 

Ditto 

Ditto .. 1 

14th July'lMS 

... 

Phlmishah B. Kat 
liatla 

Banger, 5th grade, 
sub. pro Ism. 

i 

l 

i 

Ditto am 

... 

Vishnu Vaaudeo 
Bathe. 

Ditto 

Ditto 

Ditto 

... 

Muhammad Hanl 
Slddlqul 

Dtt*o 

Ditto 

Ditto .. 

- 


6th November 1902— No. 6140 —Privilege leave for one month, under 
Article* 277 and 291 of the Civil Service Regulation*, i* granted to Mr. C. 
Somero-Snnth. Deputy Conservator of Forests, 2nd grade, with effect from 
the 21et October 1902, in extension of the oue month'* privilege leave 
g ra nted in Revenue Department Order No. 4989, dated the 8th September 

. I MA November 1902.— No. 6144.— Mr. A. L. Chhatterji, Extra- Assistant 
Conservator of Forests, 4th grade, Saugor, is directed to continue to hold 
charge of the Saugor Forest Division, during the absence of Mr. C. Somers- 
Smith on leave, or until further orders. 

8.— Burma Gazette. 

KVA Ooloitr 1902.— So. 421. -Mr. F. 6. Mtnaon, Conserrator of 
Forests, has been pe'rrnittUd by Uis Majesty's Seoi-elary of State for India 
to return to duty within tile period of his leave. 

10th October 1902.— No 422— Mr J. Messer, Deputy Conservator of 
Forests lias been permitted by Hie Majesty's Secretary of State for India 
to return to duty witlun thl period of hi* leave. 

10/A October 1902.— No 4l8 —Mr A. Rodger, Assistant Conservator of 
Forests, has been granted H* hie Majest> 'a Secretary of State for ‘India 
extraordinary leave without pay for four days in extension of the leave 
previously granted to him. 

_ 10 Ift October 1902 -No 424.- Mr. A. ltddger, Assistant tWrvator of 

Foreeta, M bean F!™»»ted by Hie Majesty’* Secretary of Stale for India 
lb rtttftfi to duty within the ptried.qf hi* leave. 
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11M October 1002. — No. 25.- With Reference to Revenue Department 
Notification No 415 (Forests), dated the 7th October 1002, Mr. D. H. Allan, 
Extra-Assistant Conservator of Forests, assumed charge of the Kado 
sub division, relieving Mr. G Cooper, filtra Assistant Conservator of Forests, 
on the forenoon of the 26th September 1902. 

20fA October 1902. —No 15.— Mr, H.N. Thompson, Deputy Conservator 
of Foieats, on deputation to Southern Nigeria, was relieved of his duties in 
the Southern Shan State by the Superintendent and Political Officer of those 
States on the forenoon of the 7th October 1902. 

22/iri October 1902 — No 430. -Under the provisions of Article 366 of 
the Civil Service Regulations, extraordinary leave without allowances was 
granted to Mr. H. B. Ward, Deputy Conservator of Forests, for the 27th 
June 1902. 

24 th October 1902 —No. 26 —With reference to Revenue Department 
Notification No 414 (Forests), dated the 7th October 1902, Mr. W. J. G. 
Cooper, Exta-Assistant Conservator of Forests, availed himself of the two 
months’ leave granted therein on the forenoon of the 26th September 1902. 

25tk October 1902.— No. 16. - With reference to Revenue Department 
Notifications Nos. 416 and 417, dated the 7th October 1902, Mr. A. 
Lawrence, Deputy Conseivator < f Forest, rejoined the Yaw division on the 
forenoon of the 6th October 1902. Mr. Lawrence relinquished charge of 
hie ducies in that division on the forenoon of the 18th October 1902, and on 
the foreuoon of the 25th October 1992, lie relieved Mr. G. Cubitt, Deputy 
Conservator of Forests, of the charge of the Direction division and of the 
duties of Personal Assistant to the Conservator of Forests, Sou them Circle. 

28 th October 1902.— No. 16— Mr. J. Messer, Deputy Conservator of 
Forests, on his return from the leave granted him in Revenue Department 
Notification No 132 (Forests), dared the 14th April 1902. received charge 
of the Katha division from Mr. F. H. Todd, officiating Deputy Conservator 
of Forests, on the foienoon of the 25th October 1902. 

28 th October 1902.— No. 19. -Mr. W R. Fre'bch, Extra-Assistant 
Conservator of Forests, on deputation to the Federated Malay State of 
Pahang, was relieved charge of his duties in the Tigyaing sub-division, 
Katha division, by Mr. F. Dalton, Ranger, on the aftei noon of the* 14th 
October 1902. 


29<A October 1902.— -No 434.— Mr. A. Rodger, Assistant Conservator of 
Forests, on return from leave, is attached to the Pegu Forest Division for 
Working-plaos duty. 

39 tk October 190ft —No. 435.— On return from leave Mr. J. J. Rorie, 
Assistant Conservator of Forests, is attached to the Rangoon Forest 
Division or Workiug-plans duty. 

80IA October 190ft. — No 436. - Mr. J. Messer, Deputy Conservator of 
Forests, on return from leave, is posted to the charge of the Katha 
Forest Division, vice Mr. F H. Todd, transferred. » 

MA Oelettr 19M.-No. 487 —Sr. F. H. Todd, offlebtiaa Deputy 
ConMrvMor of FnrwU, on reJM by Mr. J. Me— r, it oittabod to th. 
tytaunaa Foust Division for Working-plans duty. 


3011 October 1902 -No. 438 - Mr. H L. P Walsh, officiating Deputy 
Ooomrvator tdFuresls, on relief by Mr J O. Hopwood, is attaahed to the 
fcuby Mines Fotert Division for Working* plane duty. 

* ffcirtir 1901— No 439.-Mr. J. C Hopwood, , Assistant 
Conservator of Forests, attached to the Tbapetmyo Forest Division, is 
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transferred to the charge of the KvaukiwS Forest sub-division of the Mandalay 
Forest Division, vice Mr. H. L. P. Walsh, transferred. 

5th November 1902 —No. 20.— With reference to Revenue Department 
Notification No. 435 (Forests), dated the 29th October 1902, Mr. J. J Rone, 
officiating Deputy Conservator of ForestB, assumed charge of the Rangoon 
‘Working Plans Division on the afternoon of the 24th October 1902, 
relieving Mr. S. Cair, Deputy Conservator of Forests. 

5 th November 1902 — No 17.— With reference to Revenue Department 
‘Notification No. 43H (Forests), dated the 30bh October 1902, Mr •) C. 
Hop wood, Assistant Conservator of Forests, relieved Mr H. Walsh, Deputy 
Conservator of Forests, of the charge of the K^aukse sub-division, Mandalay 
division, on the afternoon of the 1st November 1902. 

5th November 1902 —No. 16.— With reference to Revenue Department 
Notification No 417 (Forests), dated the 7th October 1902, Mr. (i. K. S 
Cubitt, Deputy Conservator of Forests, joined the Yaw division on the 
afternoon of the 1st November 1902. 

7 th November 1902. No 4M).— The following alterations in rank are 
ordered in the Forest Department 

With effect from the 18th September 1902, consequent on the return 
from leave of Mr. H. B. Anthony, officiating Deputy Conservator, 
1st grade 

Mr H Calthrop, Deputy Conservator 2nd (officiating 1st) grade, to 
revert to his substantive appointment. . 

Mr F. J. Branthwaite, Deputy Conservator, 3rd (officiating 2nd) grade, 
to revert to his substantive appointment. 

Mr. A H. M. Lawson, Deputy Consei vator, 4th (officiating 3rd) grade, 
to l evert to his substantive appointment. 

Mr. L. C. Davis, Assistant Conservator, 2nd grade (officiating Deputy 
Conservator, 4th grade), to officiate as Assistant Conservator, 1st 
grade. 

7 th November 1902.— No. 45l (Forests) —This department Notification 
No. 37 3 (Forests), dated the 9th September 1902, granting privilege leave 
for three months to Mr. R. C. A. Pinder, Extra-Assistant Conservator of 
Forests, 's cancelled. 

1(M* November 1902. — No. 27. — With reference to Revenue Department 
'Notification No. 418 (Forests), dated the 7th October 1902, Mr. F Ryan, 
Extra Deputy Conservator of Forests, assumed charge of the South 
Tenasserim division, relieving Mr. A E. Ross. Deputy Conservator of 
Forests, on the afternoon on the 4th November 1902 

9.— Assam Gazette. 

29 th October 1902 -*-No, 82030.— Mr. J, L. Pigot, Deputy Conservator 
'of Forests, on return from leave, is appointed to the charge of the Nowgong 
Forest Division. i 

5th November 1902.— No. 8873G.— With effect from the 21st October - 
1902, in consequence of the return from leave of Mr. J. L. Pigot, Deputy 
Conservator of Forests, 1st grade— 

Mr. D. P. Copeland, Officiating Deputy Conservator of Forests, 
1st grade, to revert to bis substautive appointment of Deputy 
Conservator, Sod grade. 
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Mr. H G. Young, Officiating Deputy Conservator of Forests. 2nd 
grade, to revert to his substantive appointment of Deploy 
Conservator, 3rd grade. 

Mr. J. E. Barrett, Officiating Deputy Conservator of Forests. 3rd 
grade, to revert to Iiih substantive appointment of Deputy 
Conservator, 4tl' glade. 

10. — Hyderabad Residency Gazette.— Nil. 

1 1. — Mysoke Gazette. 

10/A Nomnher 1902 —No. 311 — 2478.— The following promotion and 
eon fit mation of Forest OfficeiM aie ordeied with effect from the I6th 
November 1902: — 

Mr M. VenkarnarnnppA Assistant Consei vator of Forests 1st class, 
to Deputy Consei vator 3rd cla«s, to fill a vacancy. 

Mr. B. Heerasingh, Assistant Conservator of Forests, 1st class 
(supernumerary), is confirmed 


Pioneer Press, No, 1804. — 1-1-tA 
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1.— Gazette of India. 

28 ti* November 1902.— No 1128-F— 284-4. -In consequence of the death 
of Mr. 0. G. D. Fordyce, Conservator of Forests, 3rd (Trade, Assam, Mr. E. 
S Cair, Deputy Conservator, 1st (Trade, Burma, and Officiating Conservator, 
3rd grade, Assam, is confirmed in the latter grade, with effect from the 
12th October 1902. 


ll/A December 1902 — No. 1209-F— 254-1.— The Governor-Gene- 
ral in Council has received, with much i egret, intelligence of the 
death in EnglandRon the 7th November, of Mr. Harry Charles Hill, 
the Inspector-General of Forests to the Government of India. 

Mr. Hill entered the Forest Department in December 1872, as 
Assistant Conservator, and. after officiating on several occasions as 
Inspector-General of Foiests, was finally confirmed in that important 
post in November 1900. Much of his eailier service was spent in 
Burma, where the arduous task fell to him of organizing and develop- 
ing an efficient system of forest administration in the Upper Provinces 
after their annexation. As Inspcctor-Geneial his wide experience of 
Indian forestry was of great value to the Government of India. 

Mr Hill’s premature death removes one who worthily filled a 
responsible office, and the Governor-General in Council desires to 
place on record his sense of the loss which the public service has 
sustained. 


19#A December 1902.— No 4242-22—10. — Mr R. C. Wroughton, Conseiva- 
tor of Forests, Bom l wy, who was appointed in Notification No 969, 
dated 21st March 1902, to officiate as Inspector- General of Forests, to the 
Government of India, is confirmed in that appointment, with effect from the 
8th November, vice Mr. H. C. Hill, deceased. 

2.— Madras Gazette. 

8M November 1902. —Leave. — Mr. L. S. Janes, Ranger, 6th grade, 
South Coimbatore div'sion, is granted s<ck leave, under Article S69 of the 
Civil Service Regulations, for six months and five days from 21st September, 
1902. 

Notification published on page 948, Put II of Fort ft. George Gatetie, 
dated 16ch July 1902, is hereby cancelled. 

16 th November 1902.— Services dispensed with.— The services of S. G. 
Joglekar, Probationary Ranger, 6th grade, Godavari district, are dispens- 
ed with from 7th November 1902 , 

‘ 18 *h November 1902—No. 414.-M r. & A. Latham, District Foreat 
Officer, South Cauara, is granted privljfife leave for one month and 
twenty-two daya from or after the 24th instant and furlough for four 
months and right days in continuation thereof under Articles 964- A, Ml 
and 840 (6) of the Civil a erviue Regulations. 
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23rd November 1902. — Con firm ft Hon of Appointment —Mr E. M. Crothers, 
Ranger* $rh gnui,*, auh pm tew, Kufnool district, it confirn'ed in that grade 
from 1 9th November 1901. 

faro November 1902 —No. 421.— Mr. E C. kf. Msacarenbas, Efctra- 
Aasisrant Conservator of Foreata, 4th grade, to ot as Dintrict Foiest 
Officer, South Can am, during the absence of Mr. H A. Latham on leave, 
or until further orders 

961* November 1902. - No 4B9.— M«\ N M Retro, Extra- Amiatant 
Conservator of Foreata, 4th grade, to act as Wo king Plana Officer 
under the orders of the Conaervatoi of Foreata, North rn Circle. 

9th December 1902 - No 449.— Mr. R D Richmond, 4a*istant Con- 
servatoi of Foreata 2nd (frade, to do duty under the District Forest 
OSes', T nnevelly 

8/4 December 1902. — Porting.— Mr N. M. Rego, Probationary Extra- 
Assistant Conservator of Forests, Working Plana Office , Northern C icle, 
k posted to the Godavari district, to work under the orders of the District 
Forest Officer. 

9th December 1902 — No, 445. — 

(1) Mr C E Braaier, to act as C maervator of Foreata 2nd grads, 
Quring the Abaenoe of Mr. H. A. Gnas on leave. 

(2) Mr. H. J. A. Porter, to act as Conaervstor of Foreata 3-d grade, 
bice No. (1). 

(31 Mr T P Peake, to aOb as Deputy Conservator of Forests, 1st 
fade, rice No. (2). 

(4» Mr P M Lushington, to act as Deputy Conservator of Foreata, 
End grade vice No (8). » 

(5) Mr H A Latham, to act as Deputy Ciniarvator of Forests, 
8rd grade, unt’l the date of expiry of nia priv lege leave, nine No. (4). 

W Mr. C E C. Fischer, to ant as Deputy Conservator of Forests, 
3rd giade, from tlu date of expiry ot Mr. Latham’s pi ivilege leave, vice 
No. (4). 

(7) Mr. C. B. Dawson, to set as Deputy Conservator of fat s . 
■4th grade, nice Nos (5) and (6). 

(8) Mr. B H Barlow-Poole to act as Assistant Conservator of Forests, 
1st grade, vice No (7). 

Note.— The foregoing appointments take effect from the date of Mr C, 
fi. Bra ier’a return to duty. 

<9) Mr. H F. A. Wood, to act m Deputy Cjeaervatof of Forests* 
8rd grade, dur.ng the abse oe of Mr A B Jackson on privilege least 
In the months of August and September 1909 


f a c ts, during the absence of Mr. A. P. Grenteli on leave, or until Aurika* 
wdoiU. 


' ftl) Mr. B H. Barlow-Poole to set ss Deputy Conservator of Pwwstn 
4th fade, with effect tf ram and Jauuaqr 1968, during the ubssace at 
Mr. 9i Oek on leave, or until further widen. 




from End Junuary 1909, during 4fe« dbesneedf Xt.U ft 
Fouikeatm leave, or until further orders. 
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24 th November 190£ —No. 2740 —Mr. G M Byan, Deputy CmienMf 
of Foiests, 3rd grade, delneicd over and Mt Metharam Deusml 
Jagtiani. Extra-Assistant (Jousei valor of Forest*, 4th grade, received 
chaige of the office of the subdivision, Central Thana, on the 19th 
November 1902 in tlie afternoon. 

26/A November 1902 -No 2992 Messrs V M Tilak and H. Mitras, 
Ex tf a- Assistant Consei valor of Forests, lespective'y delfveied pvei and 
leceived ohaige of the Divisional Finest Office, Sholapur on the afternoon 
of the 15th Noveiubei 1902 

26/A November 1902 —No 3024-Mesais H Murray and T B D Bell, 
Deputy ('onset valuta of Foteats, resnectively delivered over and received 
chaige of the D visional Foiest Office, West Khaudesh, on the forcnOon of 
the 10th Novenibei 1902. ' 

29/A November 1901 —No 5867 —Messrs. G. P. Millett, Deputy 
Consei vator of Foiesis, and H L Newman, Assistant Conservator of 
Foiests respect iveh^ieliveied ovei <uid t revived chaige of the Divisional 
Foiest Office, W 1) ■knata. on the fo enoon of the 10th November 1909. 

5/A December 1902— No 6000— Mr H A Nadknrm, Extra- Assistant 
Conservator of Foiests who has been appointed as the sub divisional Forest 
Ofhcet , Belgautu, took over chaige of his duties on the afternoon of thq 
16th November 1902. 

17/A Decern bet 1902 No 8980— Mr D A Thomson, Deputy Conser- 
vator of Forests, 4th giade has been a 'owe I by His Majesty's Secretary 
of State for ludia to retutu to duty witbiu the period of his leave. 

4. — BkNGsL Gazktik. 

25/A Novembei 19 >2 —No 4139 —Consequent on the deputation tp 
Foreign service of Mi A H Mee, Exti a- Assistant Consei vator of Forests, 
1st giade the following promotions are ordered, with effect from the 
4th /October 1902 — 

Mi T* F Pocock, Extra-Assistant Conservator of Forests, 2nd 
grade, to be Extra Issintant Consei vator of Forests, 1st giade, sub. 
pro tern 

Mr B. G A HmnaU, Extra- Assistant Conservator of Forests, 3rd 
grads, to be Extra- Assistant Conservator of Forest^ 2nd giadb, sub. 

pro tern. 

Mr E B Comber Forest Ringer 1st grade, fo be Bstra-Aesistant 
Consei vator of Foiests. 4th giade, sub. pro tem, and to be aUssbsd 
to the Chittagong Division. 

4 W December 1902 -No 4876 (Fomt).-Mr. J, R Grosso, Ertr* 
Assistant Conservator of Forests, attached to tbs SuattArbans Division, 
it mnsfsrred to the Souths! Pbrganis Division as an attached officer. 

&-’Utfnsp Pfioviiwfifl of Aoiu ahd Gifoa Gazkto. 
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1814 Doctmbo 1902 -No 6262 -II 403e— The following timpoimr? 
revet none ore notified for general information — 



to —Punjab Ga/eitl 

22*d Novtmbn 1902 -No 606 — A L No 30 —Erra’um —In Punjab 
Government Notification No 457— A L. No 26 dated 26th Julj 1902— 
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7. — Central Provinces Gazette. 

12'A November 1902 —No. 14 — Bimchandra Tatyaji Kanjrey. Fart# 
Raoger, 6th grade, on Be 60 per month, in the Raipur Foieet Division, is 
granted two months’ nick leave on medical certificate on half pay, with 
effect from the 21st October 1902. 

13f J A November 1902.— No. 1 6 — Dinkar Vishnu Pianjpe, Forest Banger, 
4th grad*. on Bs. 80 per mensem, attached to the Balagnat Division, is 
granted fifteen days’ privilege leave, with effect from each date as he may 
be permitted to avail himself of it. 

*2ud December 1902 —No 6630— K. Kama Bao, Banger, 1st grade, is 
appointed to hold charge temporarily of the Nagpur- Wat dha Division until 
further orders, 

5/A December 1902 —No 6640 —Mr C. A. Von B Malcolm, Assistant 
Conservator of Forests, who has been appointed by His Majesty’s Secretary 
of State for India to the Imperial Forest Service, is attached to the 
Southern Circle, and is deputed to the Balaghat Forest Division, to assist 
the Forest Divisional Officer in the sleeper operations now in program 
theie. 

5/A December 1902 —No. 6641 —Mr. W. Q. Morgan, Assistant 
Conservator of Forests, who has been nppoiuted by His Majesty’s Secretary 
of State for India to the Imperial Forest Service, is attached to the 
Northern Circle, and is posted to the Hoshangabad Forest Division, under 
the orders of the Forest Divisional Officer. 

10/A December 1902— No. 16.— Ganpati ShankerN. Vtfdya, Forest 
Banger, 6th grade, on probation in the Bliaudara Forest Division, is 
transferred to the Balaghat Division, for duty on sleeper works, with effect 
from the lot December 1902. 

11/A December 1902.— No. 6774. - Privilege leave for one month, under 
Articles 277 and 291 of the Civil Service Bag illations, is granted to, Mr. C. 
Somers-South, Deputy Conservator of Foreats. 2nd grade, in extension of 
the one month’s extension of leave granted in Bevenue Department Order 
No. 6143, dated the 5th Novembei 1902. 

18/A December 1902.— No 6790 -Privilege leave for one month and 
fifteen days, in combinatiun with furlough on medical Certificate for tea 
months and fifteen days, under Article# 284-A and 848 of the Civil Service 
Regulations, is granted to Mi C. O. Hanson, Deputy Conservator of Forests, 
Seoni Forest Division, with effect from the 29th November 1902. 

18/A December 1902.— No 6791 -Mr. Fate Bakhsh, Extra- Assistant' 
Conservator of Forests, is appointed to hold charge of the Seoni Forest 
Divis on during the absence of Mr. a (h Hanson on leaver or until further 
seders. 


Biibiu Gazette. 

HMA November 1902.— No 21.— Lem On 
mouths is granted to Maung Moh, Forest — 

0 the combined leave fur six month* grouted. totem, 
lfi/A November 1902 —No 19-Wltil 
NteMoaHon N o 487 ^ Forests), dated tea 
Itlfljufep Oeasuevatne of Forests. > MMW 


skis tot throe 
in offteati*’ 


WK/tomh) of 
tpmtof tk* 7th NotmuW isos, 
v IMiftw h r W».-yp. 470.— Hr.- r" ~ 
l a r .ta r iw tw Hw taw* ****•**► 
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18ft Mmcwfar 1908 -No 471. - Under the provisions of Article 889 
of the Civil Service Regulation* Mr. J. L Hefferman, Extra- Assistant 
Conservator of Forwta, ia granted six months' leave on medical certificate, 
with effirotfroni the 11th September 1908. 

18ft November 1902. -No 479 —Mr. W. J. O. Cooper, Extra-Aaeietant 
Cmservator of Forests, on return from leave, ia poeted to the charge of the 
Kudo Forest sulvdiviaion, Kado Foreat diviaion, via Mr. D H Allan, 
Extra-Assistant Conaervator of Foreata, tianaferred. 

18ft November 1902 —No. 473. -Mr. D H. Allan, Extra- Assistant 
Oonaervator of Forests. on relief by Mr. W. J. O. Cooper, ia posted to the 
Charge of the Thaumeyin Fo* eat sub-division, vice Mr. P. E. Plunkett, Extra- 
Assistant Conaervator of Foreata, transferred. 

19ft Noeemw 1902. -No. 474— Mr P K Plunkett, Extra- Assistant 
Conaervator of Foreata, on relief by Mr 1). H. Allen, ia posted to ihe 
Tonngoo Forest diviaion for girdling duty. 

18ft November 1902. —No. 88 —Mr. H. W. A. Watson, Aaaiatant Con- 
aervato * of Forests, was relieved of his duties as Personal Assistant to the 
Conservator of Forests. Tenasserim Circle, on the afternoon of the 18th 
November 1902. and piooeeded on Working-p’ans duty in the Shwegyin 
division. 

28/tf November 1902. -No. 80 — Mr. H. MoL Carson, Rnngfer, Snd 
grade, aaanmed eh irge of the Myitkyina range on the 82nd October 1902; 
on hia return from aix months' leave granted him with effect from the 
13th June 1902. 

The nnexpired portion of the leave ia cancelled. 

87ft November 1902.— No. 22 —With reference to Revenue Department 
Notification No. 434 (Foreata), dated the 89th October 1902, Mr A. 
Rodgers, Officiating Deputy Conservator of FoiestaL aaanmed charge of 
the Pegu Working-plane division on the afternoon of the 19th November 
1909. 

Snd December 1902 —No 90 — With reference to Revenue Department 
Notification No 824 (Forests), dated the 10th October 1902 ilr. F. C. 
Punk is, Forest Ranger, was relieved of hia duties in the Pyinmana division 
the 17th November 1902. 

9 erf December 1902 — No 21 —With reference to Revenue Department 
Notification No 438 (Foreata), dated the 30tli October 1909 Mr. H L P. 
Welsh, Deputy Conservator of Forests, joined the Ruby Mines Division 
on the forenoon at the 17th November 1902. 

8rrf December 1908 —No. ABO. - Mr. George Reginald Jeffery, who haa 
been appointed by Hia Majesty 1 * Secretary of State for India to the 
Imperial Forest Department as Assistant Conservator of Foreeta, 2nd 
grade, reported his arrival in Rangoon on the let December 1908, before 
noon. 

Mr. Jeftery is posted to the Headquarters of the Mu Fount diviaion 
of the Northern Circle. 

Serf December 1902.— No. 89 —In continuation of this offloe Notifleotbm 
Mo 48, dated the 19th September 1908, Malng Kyaftng, Ranger, find grade, 
paw granted a further extension of leave for five days, making these o K u rt h s * 
In and on return to doty assumed charge of the Bawat range op the 
fiMOotober 1908. 

4ft December 1901 —No A91 —Mr* G 8. 8 Oubfet, Deputy Ocmaenmtor 
of Foreata, fa transferred from the Taw division to the charge of the Upper 
Ohindwin dicfaiion, vice Mr. F. Ltnnoll, transferred. 
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47ft December 1902— No 622 -Mr. F. Linns*, Deputv Conservator of 
Forests, is transferred from the Upper Cliimfwin division to tlie charge of 
the My it the division, vice Mr C. W. Dovnton, transferred. 

4 th December 1902 —No. 5?3 — Mr. 0. W. Doveton, Deputy Conservator 
of Forests, is transferred from the Myittha division to the charge of the 
Lower Cbindwin division, vtce Mr. H. Oalthrop proceeding on leave. 

6 th December 1902.— No. 30 — With reference to Revenue Department 
Notification No 472 (Forests), dated the 19th November 1902. Mr f J. 
G« Cooper, Rxtra- Assistant Conservator of Forests, on hie return from the 
two months’ privilege leave granted to him, took overcharge of the Redo 
sub-division, relieving Mr 1) H Allan, Extra- Assistant Conservator* of 
Forests, os the forenoon of the 24th November 1902. 

81ft December 1902 — No. 31.— With reference to Revenue Department ■ 
Notification No. 473 (Forests), dated the 19th November 1902, Mr. 1) H. 
Allan, Ex tra- Assistant Conseivator of Forests, ou being relieved of the 
charge of the Kado sub-division took over charge of the Tiiaiingyin sub divi- 
sion, relieving Mr. P. E Plunkett, Extra Assistant Conservatoi of Forests, 
on the forenoon of the 3rd December 1902. 

8th December 1902. —No 32— With reference to Revenue Department 
Notification No 419 (Forests), dated the 7th October 1902 Mr. A. E. Ross, 
Deputy Conservator of Forests, assumed charge of his duties as Working 
Plans Officer for the Taungyin division on the 7th November 1902. 

9 th December 1902 No 22 —With reference to Revenue Department 
Notification No. 621 (Forests), dated the 4th December 1902, Mr G Cubitt, 
Deputy Conservator of Forests, was relieved of his duties in the Yaw 
division on the afternoon of the 0th December 1902 

16/ft December 1902 - No 38.— With reference to Revenue Department 
Notification No 474 (Forests;, dated the 19th November 1902, Mr. P. E. 
Plunkett, Extra- Assistant Conservator of Forests, reported himself for 
girdling duty in the Toungoo division on the forenoon of the 10th Decem- 
ber 1902. 

10/ft December 1902.- No. 640. -Mr H Slade, Deputy Conservator of 
Forests, on being relieved of the charge of the Northern virels, is posted to 
special duty in the Arakan (Civil) Division. 


9. — Ahham Gazsttk. 

92ml Norember 1902— No 8706-0.— Baba Klips Nath Re, Extra- 
Assistant Conservator of Forests, on return from leave, is ponded to th* 
Nowgong Forest Division. 


M November 1902 -No. 8700-G.- Mr, J L 
tor of Forests. Nowgong. on relief by Baba Krfpi 
to th* Dnrrang Forest Division. 


_ Conferva* 
in transferred 
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). -Gaccttc op India. 

16 th December 1902 —No. 12B6-F.— 132 22.— The undermentioned 
officers, who have been appointed by His Majesty’s Seoietaiy of State to the 
Foiest Department of India, are appointed to be Assistant Cona*rvM$iny 
2nd grade, with effect fioni the dates specified opposite thetr names, and 
fare posted to the piovinoee named below i — " 

Mr. V G, Morgan, Central Provinces, 22nd November 1902. 

,* C A. Yon E Maloulm, Central Provinces 22nd November IMS. 

„ E. A. Courtnope United Pi o vinces, 22nd November 1902. 

„ G. M. Townshend, Assam 28th November 1902 
t, G B Jeffery, Burma, 1st Deqember 1902. 

16<& December 1902 —No 1290- F. — 134-8 —Mr A Smythies, Conserve** 
toi of Forests 2nd giade, Cential Piovmpes, is permitted to letire fiom the 
eervioe of Government, wi h effect fiom the 4th December 1902. 

From the same date the following promotions are made i— 

Mr F B Biyant, Conservator 3rd (officiating 2nd) grade, Punjab, 
is continued in the 2nd grade. 

Mi. T. A. Haux well. Conservator, 3rd grade, Lower Burma, tp 
officiate as Conservator, 2nd grade. 

Mr. A.G Hobart-Hampden, Deputy Conservator, 1st giade. United 
Provinces temporarily transferred to the Central Provinces), to he 
Conser valor Sid gmde, and to hold oltaige of the Southern Circle, 
Cential Provinces, of which be relieved Mr. Smythiee on the 
afternoon of the 3rd December 19(2. 

19G December 1901-No. 4242-22 10 -Mr. B, C. Wrgnghton. Conserva- 
tor of Forests, Bombay, who was appointed in Notification No 969, dated 
81et March 1902. to offiomte as InspeotofM^eneml id Forests to the 
Government of ludia is ooufiitued in that appointmnet with effect from the 
ffth November, doc Mr H. C. Hill drossaed. 


24 th December 1902 -No 1328-F-Ou return from furlough. Mr. Y. 
E Mannon, Conservator of Forests, find grade, resu m ed charge of the 
Tenaeaerim Circle. Lower Buima, on the lgtfa December 1902, relieving Mr. 
T. A Barnwell, Officiating Conservator, 2nd grade. 

From the Misdate Mr. Haaxwall reverted to %ia anhstantiTe appoint- 
meat of Conservator, 3rd find*, and W posted to the ©barge of the Northern 
Toi cit (nNii| uppu BuraAi 


t 4ok <*«* d*fK* V dw MnSwra IhwS Ciit> Vmt 
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2. — Madras Gazette. 

22m// December 1902. — Appointment,— K. Ramaswami Aiyar, Ranger, 
6th grade, acting nub. pro tern., Vinagapatam district, ia confirmed with 
effect from Ut Apiil 1902. 

26 th December 1902 .— Leave — M. R. R y V. R VenkaUramiah, Ranger, 
Gan jam district ia gt anted leave without allowances for thirteen dare under 
-Article 372 of the Civil Service Regulations from 30th November 1902. 

2nd January 1903.— Tranefrre — Mr. H. H Ward, Extra- Assistant 
Conservator of Forests, from Nellore to Direction Division. 

Mr. S C. Moss, Extra-Assistant Conservator of Forests, from North 
Arcot to Nellore. 

15 th January 1903 — Trane fer —Mr. H. R Ward. Extra Assistant 
Conservator of Forests, is transferred from Nellore to North Arcot. This 
cancels hia transfer to Direction Division. 

3. — Bombay Gazette. 

6th January 1903.— No 14.— His Excellency the Governor in Council is 
pleased to appoint Mr D. A. Thomson, Deputy Conservator of the Forests, 
on return from leave, to be Working Plana Officer, Southern Circle. 

6th January 1903 —No. 44 — Mr. L. S. Osmaston, Deputy Conservator of 
Forests, 3rd grade, and Divisional Forest Officer, Nasik, is granted pnvilege 
leave of absence for two months and tweuty days, in combination with 
furlough for six mouths and one day, from or after 11th Aptil 1903. 

\0th January 1003 —No. 134 —Mr. N. D Sataravala, Divisional Forest 
Officer, Satars, passed an examination in Marathi according to the Lower 
‘Standard on 15th December 1902 

Mr. G. E. Marjoribauks, Divisional Forest Officer, North Thana, passed 
an examination in Kanarese according to the Higher Standard on lfith 
December 1902. 

1(WA January 1903. —No. 6925.— Mr. D. A. Thomson, Deputy Conserva- 
tor of Forests, reported him elf for duty to the undersigned on the 8th 
January 1903, forenoon, and was attached to the Conservator’s office until 
-the Working Plans office arrived at Head Quarters at Belgaum, where he 
took over charge of the same from Mr. W. E. Copleston, Deputy Conservator 
of Forest*, by letter, on the forenoon of the 12th idem. 

Vith January 1903 — No. 301.— His Excellency the Governor in Council 
is pleased to make the following appointments, vice Mr. R. 0. Wroughton 

Mr. T. B. Fry to be 1st grade Conservator of Forests. 

Mr. W. A. Talbot to be Zhd grade Conservator of Foreete. 

Mr. R3.7. Fagan to be 3rd grade Conservator of Forests. 

Mr. F. G ’endow to be list grade Deputy Conservator of Forests. 

17 Ik January 1903.— No. 80&— Mr. Dattatraya Man junath IHjur, Extra- 
Aesistant Conservator of Forests, 2nd grade and Sub-Divisional Forest 
Officer, North Thana, is granted privilege leavA of absence for two months 
from ot after 22nd January 1903. 

171& January leog .No. 307.— Hw Excellency the (taverner in Gouneu 
is pleased to appoint Mr Sitaram Bari Vaie toast .as. 4th grade Extra- 
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AaaiaUtft Conservator of Foreata during the absence on leave af Mr, 
Dattatraya ManjunatU Bijur or pending further ordera. 

90 ih January 1908 — No. 887 — His Excellency the Governor in Qranoil 
is pleased to make the following appointments : — 

Mr. H W Key a to be 2nd grad* Deputy Conservator of Foreata, 
vice Mr. l». K Bentham, retir< d. 

Mr. G. P. Millet to be 2nd grade Deputy Conservator of Forests, 
vtce Mr. F. Gleadow, promoted, 

Mr. W F D. Fisher to be 3rd grade Deputy Conservator of Forests, 
vice Mr H W. Keys, promoted. 1 

Mr. O H L Napier to be 3rd grade Deputy Conservator of Forests, 
vice Mr. Millet, piomoted. ' 

Mr* A. G Gdie to be 4th grade Deputy Conservator of Forests, 
eioe Mr Fisher, promoted. 

Mr. E M Hodgson to be 4th grade Deputy Conservator of Forests, 
vice Mr. Napier, piomoted. 

Mr. C S. McKenzie to be 1st grade Assistant Conaerva f or of Forests, 
vice Mr. Edie, promoted. 

Mr. H. L. Newman to be 1st grade Assistant Conservator of Foreata, 
vtce Mr. Hodgson, promoted. 

20 th January 1908.— No. 345.— His Excellency the Governor in Council 
is pleased to appoint Mr G. E. Marjoribanks to.be Assistant Conservator 
of Forests, 1st grade, with effect from the 7th January 1902. 


4 — Bengal Gazette. 

20/A December 1902 —No • 4920 —Mr. J. P. Haslett, Extra-Assistant 
Conseivator of Forests, is, on return from leave, posted to the Charge of the 
Palauiau Forest Division. 


Mr Lalit Mohan Sen, Extra-Assistant Conservator of Forests, on being 
relieved of the charge of tiie Palamau Foreet Division by Mr. Haslett, £ 
re-attached tp the Jalpaiguri Forest Division. 

7<A January 1908— No. 14.— Mr E. P. Stebbing, Deputy Conseivator 
of Forests, is granted privilege leave for three months under Articles 277 
and 891 of the Civil Servioe Regulations, combined With furlough for three 
months under Articles 264- A and 340 (6) of the Civil Service Regulations, 
with effect from the 5th January 1908. 

19/A January 1903. j-No. 271.— Mr. E. P Stebbing, Deputy Conservator 
of Foreata, 4th grade, is gt anted privilege leave for th>ee months combined 
with furlough for three months, under Articles 964-A and 840 of the Civil 
Servioe Begu attune, with effeot from th" 5th January 1908, the date on 
which his services were repiaoed at the disposal of this Government by the 
Government of India. 

In consequence of the above, the following c^nngeq have effect from 


the 


Mr. 


•. J. W. A. Griefs, Deputy Conner vat or of Fororta, 4th grade, sub, 
pro totn., to officiate in that appointnu at. 


Mr. B. JA. Stevens, Assistant 
phf tern., to officiate In that 


of Foepta, 1st grade, sub. 

% 



lhira»<Pm>vifK»8 op Aqua and Onoa Gtzm * . 

18iA Aeoswfor 1902. -No. 6262 — II/408o— The following temporary 
rovereione u« notified for general iufonuation : — 



28/tf December 1902. - No. 8330— Ii/878c —Mr. ft C. Mil ward, Officiat- 
ing Deputv Conservator of Forests, ou completion of the special duty on 
wliioh lie was placed by Notification No. 8572-JI/878c. y dated the 3l*t 
July 1902. to resume charge of the Dekra Dun Finest Division of tlie 
School Ciicle. 

23rd December 1902 -No. 6881 -11/878'. -Lala Oulab Bsi, Extra 
Assistant Conservator of Forests, in charge of the Dehra Diiq Forest Division 
of the School Circle, on t eiug relieved to be attached to that Division. 

19IA December 1902— No. 11 IS— Vtt/4f>fiB*92 —The undermentioned 
gentlemen are declared to have paseed the Departmental Examination of 
Junior Officers, held on 20th October 1902, and following days in the 
subjects specified below 

Forut Qficen. 

Fore* Law, 


Mr. H a Boss. 


Mr. H. C. Boss. 
n H. B. OawkC. 

Prm 4*n m& AcoomU* 

Baba Bam Swamp. 
ftmdM MariDutt JpshL 








i mum non onwm & 


9* Jnm*rj TOfh-.No. 15-It?BeA-ia-TVi Mtawmg imfrmfir/ pro, 
motions are notified for geneml info) mation : - 



ISA January 1908 —No 74 — III 17810 -lfr, W H Lovegrove, Depfifcy 
Conservator of Forest*, on rvtm n from leave, to be attached to tbe Ureo* 
tiou Division of tli- Central Cucle. 


6. — Punjab Gazette. 

ISA Jb*o*w 19 18 —No 10 —A. I* No, I — Mr. W. M%yee, Depot/ 
Conservator of Forests, on let urn from special leave on urgent jpiivate 
allairs. Isnded at Bombay on the foienoon of tbe 6th Deeembet 1908, and 
reported hu arrival at Labo e oil the forenoon «4 9th December 1902, fiom 
which date he has been attached to the Direct**) Division end eiaoed am 
spe'ial duty to inspect and report on tbe erberiMritand work * the Jhang 
District. 

7. — Central Provinces Gazette. 

ISA Aoe m b ar I90i -No a 1 15 —The following c h s iys among Forest 
Bangers in the Centml Pnivuiues have taken gdaoe with effect fsom the 

date# speeded below 
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' 24<A Dmmber 1902 —No. 7026 —Mr. Ramohandra Krishna, Extra- 
Assietant Conservator of Forests at present attached to the Direction 
Division Office! Jubbulpore, is appointed to hold charge of the Damoh 
Forest Division until further orders. 

24rt December 1902.— No. 7028 —On being relieved by Mr. Ramcbandra 
Krishna of the charge of the Damoh Forest Division Mr S R Parsons, 
Extra- Assistant Conservator of Forests, is attached to the Nimar Forest 
Division until further orders. 

24tA December 1902 —No 7027-— On being relieved of the charge of 
the Saogor Forest Division by Mr. Somers Smith, Mr. A. L Ch hatter] i, 
Extra-Assistant Conservator of Forests, is attached to that Division until 
further orders. 

15ffi January 1903 — No 112 — Consequent on the return from deputa- 
tion of Mr. W. G. Gilmore, Extra- Assistant Conservator of Forests, 4tli 
grade. Mr. A. L. Chhatterji, Extra- Assistant Conservator of Forests, 4th 

S rade, sub pro tern , is reverted to his substantive appointment of Banger, 
at gnde, with effect from the 20bh March 1902. 

8. — -Burma Gazette. 

15«A December 1902 -No 21 —With reference to Revenue Department 
Notification No. 620 /Forests), dated the 3rd December 1902, Mr. G. R. 
Jeffery, Assistant Conservator of Forests, assumed charge of his duties in 
the Mu Forest division on the afternoon of the 4th December 1902. 

lSlh Dmmber 1902 —No 22— Mr. H C dfchrop, Deputy Conservator 
of Forests, made over charge of the Lower Chindwin division, temporarily 
to Captain C L O R-id, Deputy C immissioner, Lower Chindwin district, 
on the afternoon of the 16th Deoember 1902, and proceeded on the leave 
granted to him. 

19th December 1902 —No. 23. -With reference to Revenue Department 
Notification No. 621 (Forests), dated the 4th December 1902, Mr. F Linnell, 
Deputy Conser/ator of Forests, made over, and Mr G E. S. Cub tt. Deputy 
Conservator of Fore its, received charg' of the Upper Chindwin division 
on the afternoon of the 13th December 1902. 

90ffi December 1902.— No. 24 — With reference to Revenue Department 
Notification No. 623 (Forests), dated the 4th December 1902, Captain C. 
L. O. Reid, Deputy Commissioner, made over, and Mr. C. W. uoveton, 
Deputy Conservator of Forests, received charge of the Lower Chindwin 
Division on the afternoon of the 17th December 1902. 

2 1st December 1902.— No. 646.— Under the provisions of Articles 
277, 291, 340(6) and 246* A of the Civil Service Regulations, Mr H. Calthrop, 
Deputy Conservator of Forests, is granted privilege leave for three months 
ana furlough in continuation thereof for nine months, with effect from the 
date on which he may avail himself of the privilege leave. 

22 nd December 1902 —No. 649 —Furlough for one day is granted to Mr. 
H. H. Forteath, Deputy Conservator ef Fnteste, in extension of the leave 
granted him in this department Notification No. 435 (Forests), dated the 
14th November 1901. 

99iA December 1902 — No. 666 —This Department Notification No. 619 
(Forests), dated the 2nd December 1902-, Is cancelled. 

aOJA Deoember 1902 —No. 23.— With reference to Revenue Department 
Notification Nq. 470 (Forests), dated the 17th November 1902, Mr. M. Kill, 
Deputy Conservator of Forests, assumed ohargfe of the Southern Shan States 
Division on the lertooon of the O fit h D e oem be r 190 8. . 
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31*< December 1902*- No 25 - With reference to Revet ne Department 
Notification No 522 (Forests), dated the 4th December 1902 Mr. C. W. 
Doveton, Deputy Conservator of Forests, made over, and Mr F. Linoell, 
Deputy Conservator of Forests, received charge of the Myittha Divieion on 
the afternoon of the 15th December 1902. 

14*4 January 1903.— No 17.— On being relieved of the charge of the 
Northein C rcle, Mi H Sl«de, Deputy Conservator of Forests was placed 
on special duty at Rangoon under the Conservator of Forests, Pegu Cue's, 

Th*s Department Notification No. 640 (Forests), dated the 16th 
December 1902, is cancelled 

9. — Assam Gazette. 

10 tit January 1903 —No 221G.— On the report of the Central Exam'n- 
ation Committee, the Chief Commissioner directs the pub'ic&tion, fur 
general information, of the results of the Half-yearly Examination of 
Assistant Conun’ssioner*, Extra- Assistant Commissionei s and other officers, 
held on the 10th, 11th, 1 2th, 13th, and 14th November 1902 
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10. — Hyderabad Residency Gazette. 

24 th December 1902— No. 347.— The Resident ie pleased to invest 
Mr. N. Narasinga Rao, Forest Ranger of tbs 8rd grade (on Rs. 100) in the 
Hyderabad Assigned Districts with the power to compound forest offences 
under section 83 i3) of the Berar Forest Law 1866, as amended by the Berar 
Forest Law Amendment Law, 1891. 

10<A January 1903.— No 2.— Mr R M Williamson, a Deputy Conser- 
vator of Forests in the Hyderabad Assigned Districts, has been appointed 
to the charge of the Ellichpur Forest Division on return from leave 

11. — Mysore Gazeite. 

22nd December 1902. — No 421.-3488.— The privilege leave of absence 
for one month and a half gi an ted to Mr M. G Rama Rao, Assistant Con* 
servator of Forests, Eadur district, in Notification No 399- t S / 147 dated the 
9th December 1902, is hereby cancelled at his own request 


Pioneer Press, No. 188,-2.3 07. 
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1. — Gazette ok India. 

Notification No. H-I -2?, dated let January 1003. 

It had been the King-Emperor’s intention to confer a Compaoionahip 
of the Most Eminent Order of the Indian Empire on Mr Harry Charles 
Hill, in recognition of the ible matin' r in which he had conducted 'hie 
duties, during hie long service in the Foreet Department in India Mr Hill 
died on the 7th November, whilst on leave in England He held, at the 
time, the important poet of Inspector-General of Forests. 

10/A January 1903 — No, 72 24 — 2 —Mr. R. C. Wroughton, Inspector- 
General of Forests to the Government of India, is granted privilege leave 
for three months combined with furlough up to and including the 14th 
August 19^4, with effect from the 2nd February 1903, or the subsequent 
date on which he may avail himself of it. 

Mr S. Kurd ley- Wil mot, Conservator of Forests, 1st grade, Burma, is 
appointed to officiate as Inspector-General of Forests during the absence 
on leave of Mr. R C Wroughton or until further orders. 

2l«i January 1903.— No. 32 F.— 100 3 — With reference to the Notifica- 
tion of this Department, No 166-F.— 41-2, dated 30th January 1901, the 
services of Mr. E P. Stabbing, Deputy Conservator of Forests, on special 
duty as Forest Entomologist, are replaced at the disposal of the Government 
of Bengal, with effect from the 6th January 1903.- 

2. — Madras Gazbttk. 

20 th January 1903 -M. R Ry. C. Seenayya, Aoting Ranger, Kurnool 
district, is granted leave on medical certificate for three months from 10th 
December, 1902, under Article 373 of the Civil Service Regulation!. 

24 th January 1903 — M R. Ry K. Ramaswami Aiyar, Forest Ranger, 
is transferred from Vizagapatam to Ganjam district. 

24tA January 1903 — leave.— Mr. L. S. Janes, Ranger, 6th grade. 
South Coimbatore division, is granted privilege leave for two months and 
twenty-nine days from 21st September 1902, and tick leave for three months 
and six days in continuation thereof under Article 264-A of the Civil Service 
Regulations. 

Notification published on page 1414, Part II of Fart 8t. George Gazette , 
da*ed 18th November 1902 is hereby cancelled. 

26 th January 1903. — Promotion* —The following Deputy Rangers art 
promoted temporarily to the Rangers’ class from 1st Janaary 1903 
S Thaiubu Naidu I Saiyid Yaaaim Saib. 

K. Venkata Subba Row. | H. Rama Row. 

80/A January 1903. -7>oce.- Under Article 291 of the Civil Service 
Regulations, the Board of Revenue haa granted privilege leave for one 
non h to Mr. J. A. Daly. Extra-Assistant Conservator of Forests, with 
oftet from tbs 12th January 1903. 

Sad February 1903.— Feoereion — M. R. Ry. V. R. Venkataramitfc, 
•Acting 4th grads Rsngsr, Ganjam district, will revert to bis permsneat 
appointment of Ranger, 6th grade, from 1st February 1903. 

M February 1908.— Learn.— M R. Ry. P. A nan the Bow, Bangor, 
Kurnool district, is granted privilege leave for one day, U. 9th Jaoodrr 
1902, m*»t Aft loU 5»1 at tftOiftt fcrrfar fegugattraT 
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8 th Felruaty 1903 —(nucelmeut of Tranefei — Thin office Service order 
No 7 of 1908, dated 24th January 1908, transfemng M R S> K 
Ramaswami Aij u Fangei from Viragapatain to Ganjam i« cancelled 

Sth Febtuat y 1901— R Ry S Fggia Narai ana Sastn, Forest 

Ranger 2nd grade Gat jam district is granted leave on medical certificate 
foi three month* and ttu da} a from 6th January 1903 

12 thFebtua yl%3— 7 V; #» (mental Tent — I he following Subordinates 
have passed the Department il test in parts noted against each of section 69 
of the Foiest Code, at the examination held on the 2ord Januaiy 1903 - 
N»n e Hiid De ignati n It puts (e) or (b) 

T Swannnalla Pillai, Pubatonaij Foresttr (a) & *b) 

hd giad 

P K Yeikatanaras Ai>ar, Minor Pioduce (a) A (&) 

Sujei \ Ik >r 

Mr S Nich h*, Probationary Deputy Ranger, (a) & (b) 

3rd „r»ide 

S S Venkdlarnnia Ai} an gar, Deputy Ranger, (a) & (?) 

3rd grade 

B S \enkatiamaniah, Range Cleik (a) 

T M Paithasai athy Naidu, Acting Forester, (a) 

1st grade 

S Gopalaj ya Forester, 2nd grade ... (a) 

3.— Bombay Gaffitl 

28/A Januaiy 1003 - No 613- Mr E G Oliver Deputy Conservator 
of Forests, 3rd gidde ha* been Allowed b) His Majesty s Secretary of 
State for India to retuin lo duty within the penod of his leave 

4th fnbtiu »/ 1903 — No 3632 —Messrs L S Koppkar, Extra Assist 
ant Conseivatoi of Forests, and G R Duxhmv Deput) Conservatoi of 
Forests respedi\el\ deliveied ovei and leceived charge of the Sub Division 
Fori at Office Sataia on tbe afternoon of the 19th Januarv 1903 

Wh F biliary 1903 —No 1127— Mi G E Marjonbanks Assistant 
Conservatoi of Forests 1st grade, is allowed privilege leave of absence 
foi three months, m combination with leave on ui gent pm ate atfaus for 
three u on the from or after 2nd Mft} 1903 

16/A F&bruaiy 1903 —No 1131 —Mr W A Talbot Conservator of 
Forests 2nd grade is all >wed privilege leave of absence for one month 
and two days m combination with furlough for eighteen months, from or 
* after 4th May 1903 

18/A Feh uat y 1903— No 1176— Mr Lakahman Shamrao Koppikar, 
Extra Assistant Conservator of Forests, 4tli grade and Sub Divisional 
Forest Officer Satara is granted leave on private atfaus for one month fiom 
20th January 1903 

4 — Rengal Ga/kitf 

31 nt Januaiy 1903 —No 609— On return from the leave granted in 
Notification No 794 F dated the 4th February 1902, Mi J P Haslett, 
Extra Assistant Conservator of Forests 2nd grade, is promoted to be Extra* 
Assistant Conservator of Forests, 1st glide, sub pio tern , with effect fiom the 
22od January 1903 (from the same date Mr T I Pocock Extra* Assistant 
Conservator of Forests, 1st grade sub pto tew , reverted to his substantive 
appointment of Extra Assistant Conservator of Forests, 2nd grade. 

February 1908 —No 900 —Consequent on tbe return of Mr.. 
T H. Monteath, Assistant Conservator of Forests, 1st grade, from the 
leave mated m Notification No 1070 T R, dated the 16th June 1902, 
Mr J L. Baker, Officiating Assistant Conservator of Forests, let grade, 
inverted to hia substantive appointment of Assistant Conservator of 
Foi eats, 2nd grads, with effect fiom the 20th October 1902 
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A.— United Provinces of Agra and Ocjdh Gazette. 


26' A •htuunry 1908 — No iiOfi — 11/86 A -11.— The following temporary 
reversion* are notified for geneiitl information 







um 

1 

lllh Janu- 
ary iW3. 

The return 

from |p«v(* 
of Mr. W. 
H. Lave 
ftrme. De- 
puty Con- 
wrrvelnr of 
Forphts, and 
gnule. 

|mt. F. A. Leele. 

1 

Officiating Deputy 

Onnif r»Htiir of 
Foieata, and gnulo 

1 eputy t*oiiMrvaU>r 
| of HoruaU, 3rd 
grade. , 




„ 11 B. Bill- 
ion 

Official log Deputy 

Conaervator of 
ForeflU, Jlrd grade. 

l lenutyi Conservator 
of Forests, 4th 
guide. 




„ r t b 

Chaimer. 

Officiating Deputy 

Coniervator of 
Forest-, 4th grade. 

AMUtant Conaeiva- 
toi of Korea ta, lat 
grade. 


n/A Fehrunry 1903— No. 394 -lI/G8DB-4.—Tlie following promotion* are 
notified for general information 


Entry 

No 


With effect 
from 
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17tA February 1803.— No. 607— II/378o —Mr. R C. Mil ward, Deputy 
Conservator of Forests, in charge of the Dehra Dun Division, School Circle, 
privilege leave for auch period as may be due to him, combined with furlough 
for a total period of one year, with effect from the l&th March 1803, or 
aubaequent date. 

6. — Punjab Gazette. 

7d February 1903— No 67 — A L No. 2 —Mr A L. Mcl ntire. Deputy 
Onnaervator of Foreata, on return from leave, took over charge of the 
Baahahr Foreat Division, on the afternoon of the 26th January 1903, reliev- 
ing Mr A. J Uibaon, Officiating Deputy Conservator of Forests, who will 
on and from that date remain in charge of the Simla Forest Division. 

7th February 1903. — No. 61 — A. L. No. 3. — With reference to Notifica- 
tion No. 639, dated Uth December 1802, Mr. A L. Mclntire. Deputy Con- 
servator of Forests, on return from leave, took over charge of the duties of 
the Political Assistant to the Superintendent, Hill States, Simla, on the 
afternoon of the 26th January 1903, relieving Mr. A. J. Gibson, .Officiating 
Deputy Conservator of Foi ests. 

7. — Central Provinces Gazette. 

21*/ January 1903.— No. 17. — Laiq Singh, Forest Banger, 6th grade, 
on Bs 60 per meuseui, attached to the Chanda Forest Division, is granted 
oue month's privilege leave with effect from the 6th instant. 

27 1 h January 1003 —No. 18.— The following transfers are ordered in 
the interests of the public service : — 

(1) BamchandraTatyaji Koujrey, Forest Ranger, 6th grade, fioni 

the Baipur to tiie Seoui Division. 

(2) Mr. £ A. Booke, Foiest Banger, 2nd grade, from the Seoul to 

the Baipur Division. 

27<A January 1803.— No. 19.—' The two months' sick leave, on medical 
certificate, on half pay, granted to Ramcliandia Tatyaji Kunjrey, Foiest 
Banger, 6th grade, in De partmental Order No. 14, of the 12i.li November 
last, is hereby cance led. 


27th January 1903. — No 20— Waman Amrit Pandit, Forest Ranger, 
6th grade, in the Balaghat Forest Division, is granted six months' sick 
leave, on medical certificate, on half pay, with effect from the 3rd instant. 

8.— Burma Gazette. 


2 1st January 1903.— No. 36.— The following alterations in rank are 
ordered in the Imperial Forest Department, Burma : — 


(1) With effect from the 2nd June 1902— 

Mr R. E Marsden, Assistant Conservator, 2nd grade, to 
officiate as Deputy Conservator 4th grade. 

(2) With effect from the 16th August 1902— 

Mr. R. E. Marsden, Assistant Conservator, 2nd grade 
(officiating Deputy Conservator. 4th grade,) to officiate as 
Assistant Conservator, 1st grade. 


(8) With effect from the 1st October 1902, consequent on the de- 
parture on leave of Mr. C. R Dun, Deputy Conservator of 
Forests, 4th (officiating 3rd) grade— 

Mr A. H. M. Lawson, Deputy Conservator, 4th grade, to 
officiate as Deputy Conservator, 3rd grade. 

Mr. L 0. Davis, Assistant Conservator, 2nd (officiating 1st) 
grade, to officiate as Deputy Conservator, 4th grade. 
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(4) With effect from the 7th October 1902, consequent on the depu- 
tation of Mr H N. Thompson, Deputy Conservator of Forests, 
8rd grade, to Southern Nigeria — 

Mr 8. Carr, Deputy Conservator. 4th (officiating 3rd) grade 
to be Deputy Consei vator, 3rd grade, prov. tub. 

Mr. C. W. Doveton, Deputy Conservator, 4th grade, to off- 
s' ate as Deputy Conservator, 3rd grade. 

Mr. B.S. Troup, Assistant Conservator, 1st grade (officiating 
J>eputy Conservator, 4tb grade.) to be Deputy Conservator, 
4th grade, prov sub. 

Mr. H. C. Walker, Assistant Conservator, 2nd grade (officia- 
ting Deputy Conservator. 4th grade,) to be Aeeistant Con- 
servator, 1st grade, prop aui. t and to continue to officiate 
as Deputy Conservator, 4th grade. 

Mr. R. E. Marsden, Assistant Conservator, 2nd (officiating' 
lat) grade, to officiate as Deputy Conservator, 4th grade. 

(6) With effect from the 8th Octob»r 1902, consequent on the return 

from leave of Mr A. Lawrence, Assistant Conservator, lat 
grade pt ov. mb. — 

Mr R E. Marsden Assistant Conservator 2nd grade (officia- 
ting Deputy Conservator. 4th glade,) to officiate as Assis- 
tant Conservator, 1st grads 

(8) With effect from thr 1 2th October 1902, consequent on the con- 
firmation of Mr. £ 8 Carr as Conservator of Forests- - 

Mr J. Copeland, Deputy Conservator, 2nd grade, to be De- 
puty Conservator 1st gtade. 

Mr. H. Jackson, Deputy Conservator, 3rd grade, to be De- 
puty Consei vator, 2nd grade', and to continue to be 
seconded. 

Mr. O. F. R Blackwell, Deputy Conservatoi, 3rd (officiating 
2nd) grade, to be Deputy Conservator, 2nu grade, prov. 
sub. 

Mr. C. W. Doveton, Deputy Conservator, 4th (officiating 
3rd) grade, to revert to his snbstantive appointment. 

Mr. L. C. Davit*, Assistant Conservator, 2na (offlciating'De- 
puty Conservator. 4th) grade, to officiate as Assistant 
Conservator, 1st grade. 

(7) With effeot from the 25th October 1902, consequent on the return 

from leave of Mr J Messer, Deputy Conservator, 3rd grades > 
and of Mr. J. Rorie, Assistant Conservator, let grade r — 

Mr. A. H. M Lawson. Deputy Conservator, 4th (officiating 
3rd) grade, to revert to hie substantive appointment. 

Mr. J Rorie, Asa stant Conservator, 1st grade, to officiate as 
Deputy Conservator, 4th grade. 

Mr. H. C. Walker, Assistant Conservator, let grade, prov. 
mb. (officiating Deputy Conservator 4th grade), to revert 
to his prov. sub. appointment, 

Mr H.LP, Walsh, Assistant, Conservator, 1st grads, prov. 
tub. (officiating Deputy Conservator, 4th grade), to revert 
to hie prov. sub. appointment. 

(8) With effeot from the 90th November 1902, consequent on the 

return from leave of Mr. A. Bodgw, iaUtat Con«rT»tor 
lat grade, pros sat. 

Mr. ▲. Rodger, Assistant Conservator, let grade, prov. sub*, 
to offio ate as Deputy Conservator, 4th grade 

Mr. ▲. Lawrence. Assistant Conservator, 1st grade, prov. 
sub. (officiating Deputy Coeeervator, 4th grade), to revert 
to hie pros. sub. appoin tm e nt * 
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(9) With effect from the 13th December 1902, coneequent on the 

return from leave of Mr. M. Hill, Deputy Conservator, 3rd 
giade— 

Mr. M. Hill. Deputy Conservator, 3rd grade, to officiate as 
Deputy Conservator 2nd grade. 

Mr H. Chi ter. Deputy Conservator. 3rd (officiating 2nd) 
grade, to revert to his substantive appointment. 

Mr C. K Sinales, Deputy Conserve* or, 4th (officiating 3rd) 
grade to revert to his substantive appointment. 

Mr A Rodger, Assistant Conservator, 1st grade, prov. tub, 
(officiating Deputy Conservator, 4th grade) to revert to 
his pron. tub. appointment. 

(10) With effect from the 17th December 1902 consequent on the 

departure on leave of Mr. H. Calthrop, Deputy Conservator, 
2nd grade. 

Mr. H. Carter, Deputy Conservator, 3rd grade, to officiate 
as Deputy Conservator, 2nd grade. 

Mr. C. B. Smales, Deputy Conservator, 4th grade, to officiate 
as Deputy Conservator, 3rd grade. 

Mr. A. Rodger, Assistant Conservator, 1st grade, prov, sub., 
to officiate as Deputy Conservator, 4th grade 

(11) With effect from the 22nd December 1902, consequent on the 

reversion of Mr. H Slade to his substantive appointment of 
Deputy Conservator, 1st grade— 

Mr. H B. Anthony, Deputy Conservator, 2nd (officiating 
1st) grade, to revert to his substantive appointment 
Mr. H Carter, Deputy Conseivator (officiating 2nd) grade, 
to revert to his substanti appo utment. 

Mr. C. B. Smales. Deputy Conservator, 4th (officiating 3rd) 
grade, to revert to his substantive Appointment. 

Mr. A. Rodger, Assistant Conservator 1st grade, prov. nub ■ 
(officiating Deputy Conservator, 4th grade) to revert to 
his prov. tub. appointment. 

21s' Ja nua ry 1903 — No. 10. — At the departmental examination held 
at Bassein. Akyab Sandoway, Monlmein, Mergui, Minbu, PakAkku, Meik- 
tila, Mandalay, Mog6k, Myitkyina, MOnywa, Kindat, Lasluo, Tuunguyi, 
Rengtftng and Falam on the 3td mid 4th November 1902, the following 
officers passed the examination in Burmese by the standards specified 
below : — 

Higher Standard. 

Mr. H. McL. Carson, Forest Ranger. 

Lowkk Standard. 

Mr. F. C. Purkis, Forest Ranger. 

22nd January 1903— No. 3 1 — (Addendum) —In this Department 
Notification No 286 (Forests), dated the 18th July 1900, for the words 
“ Extra Assistant Conservator of Fo'esta” read, * Extra Assistant Conser- 
vator of Forests. p> ov. tub.'* 

22nd January 1903.— No. 32,—' The following alterations in rank are 
ordered in the Provincial Foreet Service 

(1) With effect from the 28rd February 1902, coneequent on the 
transfer of Mr. C. W. B. Anderson, Extra Assistant Conserva- 
tor of Forests, 1st grade, to the Port Blair Commission— 

Mr. D. H. Allan. Extra* Assistant Conservator, 1st grade, 
prov. tub., to be confirmed in that grade. 

Mr. C. E. Allen, Extra- Ass is tent Conservator, 2nd grade, 
prov. tub., to be cou firmed in that grade. 
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Mr. G. T. Wrafter, Extra- Assist ant Conservator, 3rd grade, 

k prov. tub , to he confirmed in that grade, 
r. A. S. Rencontre, Extra- Assistant Conservator, 4th grade, 
prov. tub , to be confii med in that grade. 

(S) With effect from the 14th March 1902, consequent on the return 
front deputation of Mr S. A. Wood, Extra-Assistant Con- 
servator, 3rd giade— 

Mr. P. E. Plunkett, Extra- Assistant Conservator. 3rd grade, 
prov. mb. to ie\eit to his substantive appointment of 
Extra Assistant ( 'onservator, 4th grade. 

Mr. W. J Cooper, Exti a A seistant Conservator, 4th grade, 
pro h tub., to revert to his substantive appointment of 
Ranger, 1st grade 

(3) With effect from the 7th July 1902— 

Mr. J. W. Ryan, Extra-Assistant Conservator, lat grade, 
prov tub., to be confii med in that giade 
Mating Yaing Extra Assistant Conservator, 2nd grade, to 
be Extia- Assist ant Conservator, 1st grade, prov. sut. 

This Department Notification No. 904, dated the Slat July 1902, 
is hereby cancelled. 

(4) With effect from the 23rd September 1902, conseqnent on the 
deputation of Mr W. H Craddock, Extra- Assistant Conserva- 
tor of Forests, 2nd grade, to the Federated Malay States — 
MaungTha Ka Do, Extra- Assistant Conservator, 3rd grade, 
to be Extra- Assistant Conservator, 2nd grade, prov tub. 
Mr. P. E Plunkett Extra- Assistant Conservator, 4th grade, 
to be Extra Assistant Conservator, 3rd grade, prov. tub. 
Mr. W. T Cooper, Ranger, 1st grade, to he Extra- Assist- 
ant Conservator, 4th grade, prov . tub. 

27th Jantinnf 1903— No 42— On his arrival in Burma, Mr A. R. 
Brown, probationary 6th grade Ranger, Madras Presidency, is appointed 
to be Forest Ranger, 3rd grade, aud is attached to the Pyinmana Forest 
division. 

29lA January 1903.— No. 43 —Mr D. A. Allan, Forest Ranger, 2nd 
grade, is transferred from the Maymyo Range, Mandalay division, to the 
oharge of the Mergui Range, South Tenasserim division. 

9/A February 19^3 —No 63 —Mr B. R Hutchins, 4th grade Ranger, 
is promoted to the 3rd grade, with effect from the 1st February 1903 

9. — Assam Gazette. 

22 wf January 1908 —No 373G,— Mr. G. M. Towmhend, Assistant 
Conservator of Threats, who was posted temporarily to the Kamrup Forest 
Division from f he 3rd December 1902, the date of hii arrival, is transferred 
and attached to the Darraug Forest Division, until further orders. 

10. — Hyderabad Residency Gazette. 

96<A January 1908.— No. 28. The following transfers among the 
Divisional Forest Officers in Barar have been made by the Resident t— 

Mr. Pandurang Narayan, Extra- Assista n t Conservator of Forests, 
from Baum to Wun. 

Mr. 8. L. Kenny, Deputy Conservator of Forests, from ElUebpor to 
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Bii Bahadur Manaukh Rai, Extra- Assistant Conservator of Foreata, la 
appointed to hold charge of the Basin Forest Division, in addition to hia 
own duties, pending the arrival uf Mr. 8. L. Kenny. 

7 tk Febt vary 1903.— No. 46.— On being relieved of the charge of the 
Wuu Division by Mr. Srinivaalu Naidu, Mr. Pandurang Narayan. Extra- 
Assia'ant Conservator of Foreata, is transferred and attached to the 
ElKohpur Division. 

II. — Mysore Gazette. 

S0tft-21ftt January 1903.— No 464— 4277.— Under Article 188 of the My- 
sore Service Regulations, Mr M. Venkatnarnappa, Deputy (Conservator of 
Forests, Holer District, has been granted privilege leave or absence for one 
month, with effect from the 16th January 1903. Mr G. E Ricketts, Head- 
Quarter Assistant to the Conservator of Forests, will be in charge of the Ko* 
Ur District Forest Office, in addition to his own duties, during the absence 
of Mr. Venkatnarnappa on leave or until further orders. 

9th Febritary 1903.— No 481— 4814.— Mr. M. Venkatnarnappa, Deputy 
Conservator of Forests, Kolar District, having availed himself of the leave 
granted to biro in Notification No. 464—4277, dated 2lst January 1903, on 
the afternoon of 15th January 1903, and returned to duty on the afternoon 
of 2nd February 1903, the unexpired portion of the leave, trie., twelve days, 
is hereby cancelled. 


Pioneer Press, Ns. 286,-1-4-OB. 
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1. — Gazette ok India. 

2Qfh February 1908 —No 214-F— 36-3.— With reference to the MotfBoa- 
tion of this Department, No 72-24-2 (General), dated the 19th January 
1908, Mr. S Eardley-Wilmot, Conservator, 1st grade, Lower Burma,, 
assumed charge of the office of Inspector-General of Foreeti from Mr. B. 
G Wroughton, in the forenoon of the 4th February 1908. 

From the same date, the following promotions are made during the 
absence of Mr Wroughton on leave, or until further orders:— 

Mr £ E Fernandes, Conservator, 2nd grade, Berar, to officiate as 
Conservator, 1st grade. 

Mr. T A Hauzwell, Conservator, 3rd grade, Upper Burma, to offi- 
ciates* Conservator. 2nd grade 

Mr H Slade, Deputy Conservator, 1st grade. Burma, to officiate as 
Conservator, 3rd grade in charge of th* Pegu Fnreet Circle, of 
whMi he relieved Mr. S. Eardley-Wilmut in the afternoon of the 
24th January 1908. , 

2. — Madras Gazottk. 

1S'A February 1903 - Departmental Tut 1 Tlie following candidate* 
have passed the Departmental Test prescribed in Forest Code, paragraph 09, 
at the examination held in January 1908, iu the subjects specified opposite 
their namee 

B. Jogeswara Rao, Probationary Deputy Ranger, Beilary— Forest 
Act and Rules and Code and Aocounts. 

A Bastian, Forester, Vi/agapatam— Forget Act and Rules. 

20 tb February 1903 —The officers mentioned below have been declared 
by the Board of Ezaminers to have paeeed at the half-yearly ezammation 
held in January 1908, in the subjects mentioned*— 

F.L. ... Forest Law. | O.P.A. ... Office Procedure 

FA. ... Forest Raven ae. | and Accounts, 


M.RRJ. P. Annappa, Forest Ranger, 6th grade, in O P.A, 

Mk James Tapp. Eztra- Assistant Conservator of Forasta. 4th 
grade, in O P.A. * 

Mr. E. M. Crothers, Forest Ranger, 8th grade, in F.R. 

M R Ry.V. Subramaniya Aiyar, Range* 4th grad* (supernumerary), 
in F.L, F.li. and O P.A. 


RttAU. 

Jtr 

™ n O P.A 


I L Rego, Probationary Rztca Assistant Ouneervator, 4th 
in F.li. 


T. M Parthasarathy Naidu, Aoting Forester, 1st grade, 


MR. By. 8 Gopaliah, Forester, M grade, in Q.P A 


K. 8. Narayana Aiyanga* Ranger, 8th grade, ttt FA, 
C. S«lw(iH Bao, PorwUr, fed gntd., la r.R ' 
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27 f A February 1903 — No. 83 —In modification of the furlough for one 
year granted in notification No 396 and published at page 1096 of Part I of 
the Fort 8t. Qeorge Gazette, dated 28th October 1902, Mr. A P. Grenfell, 
Deputy Conservator of Forests, is granted privilege leave for 25 days com- 
bined with furlough on medical certificate for one year under Articles 264-A 
and 291 of the Civil Service Regulations (3rd edition) 

4 th Merck 1938— No. 103 —Mr C J. Woutersz, Extra- Assistant Con- 
servator of Forest*, is granted privilege leave for 2 month* and 15 days 
from the date of his relief under Article 260 of the Civil Se vice Regulation*. 

5th March 1903.— No 104.— Under Articles 260, 308(5) and 283 of the 
Civil Service Regulations, Mr. H. J. A Porter, Acting Conservator of 
Forests, Northern Circle, is granted privilege leave for 2 months and 15 
days from or after the 11th April 1903, and fir lough without medical cer* 
tificate for 1 year 0 months and 15 day* in continuation thereof 

10M March 1903. - No. 105.— 

(1) Mr. R. D Richmond to act as District Finest Officer, Tinne- 

velly. 

(2) Mr. P. M. Lushington, to set as Working Plan* Officer, South- 

ern Circ'e, on relief by Mr. Richmond 

(8) Mr. A. W. Lushington, to act as Conservator of Forests, 3rd 
grade, and to hold charge of the Noithern Circ e dm me the 
absence of Mr. H J. A. Porter on leave or uujil further 
orders. 

(4) Mr. P M Lusliingtou to be D stric'. Forest Officer, North 
Coimbatore, vice Mr. A. W Lusliingtou. 

IQth March 1903 -No. 106. — Under Article 336 of the Civil Service 
Regulations (4th edition), Mr. II H. Ward, Extra- Assistant Couserv itor of 
Forests, is gran ted leave on medical certificate for 5 months and 1! days 
with effect from the 2Ut January 1003 

3. — Bombay Gazette. 

17*A February 1903 —No. 3729— Messrs G. R Dux bury and H. W. 
Keys, Deputy Conservators of Forests respectively delivered ovei and 
received charge of the Divisional Forest Office, Satara, on the 4th February 
1903, in the forenoon. 

17fA February 1903.— No. 3730 —Messrs G. R. Duxbury and W. H. 
Keys, Deputy Conservators of Forests, respectively delivered over and 
received charge of the Sub-Division Forest Office, SatAra, on the forenoon of 
the 4th February 19 )3. 

9ffc February 1903.— No. 3401.— Mr. Dattatraya Manjunath Bijoor, 
Et'ra- Assistant Conservator of Forests, 2nd grade, delivered over, and 
Mr Shitarain _ Hari Vaxe, Ranger, 1st grade, received charge of the office 
of the Sub- Division Forest Office, North ThAns, on the 11th February 
1903, in the afternoon. 

tftth February 1903 —No 3767.— Messrs. H W. Keys. Deputy Conser- 
vator of Forests, and L. S. Koppikar respectively delivered over and received 
charge of the Sub- Division Forest Office, Sat&ra, on the afternoon bf the 4th 
Febt vary 1903. 

3’d March 1903.— No 1471.— His Excellency the Governor in Counoil 
is pleased to appoint Mr. E. G Oliver, on return to duty, to be attached to 
the office of Conservator of Forests, Central Circle, as a temporary measure- 
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tth March 1903 —No. 1481.— His Exoellency the Governor in Connell 
ia pleased to make the following appointments : 

Mr. A. G. Edie to be Divisional Forest Officer, Nasik, nee Mr. 
L. S. Osmsston proceeding on leave. 

Mr. T. R. D. Bell to hold charge of the office of Divisional Forest 
Officer, E'«t Khandesh, in addition to his own duties, pending 
further oiders. 

17 th March 1908 — No. 1860 —Mr. F Gleadow, Deputy Conservator of 
Forests 1st grade, is granted privilege leave of absence for three mofatbs 
in combination with furlough fur fifteen months. 

No 1857— His Excellency the Governor in Council is pleased toappoint 
Mr H. Murray to act as Deputy Conservator of Forests, 1st grade, and 
to hold charge of the Sind Ciicle, vice Mr. F. Gleadow, pending further 
orders. 

No. 1868. -Mr. J. Dodgson, Deputy Conservator of Forests, 4th 
grade, is nllowed such privilege leave as may be due to him on the date he 
avails himself of it, in combination with spec’al leave on urgent private 
affaire for such period as may bring the cjmbmed period of absence up te 
six months. 

4.— Bengal Gazette. 

24 th February 1903 —No 1041 For.— Consequent on the death of Mr. 
J. P. Gregson, Extra- Assistant Conservator of Forests, 4th grade, Mr. 
E R Comber, Extra-Assistant Conservator of Foteste, 4th grade, sat. 
pro tem. isconfi med in that grade. 

2lsf February 1903 — N . 977 For.— The services of Mr E P. Stebbing, 
Deputy Conseivator of Forests, are placed at the disposal of the Govern- 
ment of India, Department of Revenue and Agiiculture, for employment 
as Officiating Superintendent of the Indian Mueeuiu. 

23 rd Februaiy 1903.— No 1019F —Mr C. C Ilatt, Deputy Conser 
vator of Forests, is placed on special du'y in connection with the preparation 
of a Wo'kiug-plan for the forests of the Buxa Division, with effect from the 
23rd January 1903 -the date on which he completed the Working-plan for 
the Kurseoug Division. 

28/tf February 1908 —No 1020 For — On return from the leave granted 
in Notifications Nos 2192 For. snd 2342T R., dated the 7th April 1 102 and 
10th October 1902, respectively, Mr. Guru Das Chatterjee, Extra-Assistant 
Conservator • f Forests, 3rd grade, is promoted to be Extra-Acsiatant 
Conservator of Fo eats, 2nd g ade, sub pro tem , with effect from the 
20 h January 1903 From the same date Mr. R. G. A. Hannah, Extra, 
Assistant Conservator of Foesta, 2nd at ade, sub-pro tem , reverted to- 
ft is substantive appointment of Extra-Assistant Conservator of Forest^ 
3rd grade. 

A. — United Provinces of Agra and Oodb Gazette. 

4 th March I903.-No. 880 II-165C.-Babu Raghu Nath Phfak. Extra- 
Assistant Conservator of Forests in charge of the Saharanpur Foreat 
Division of the School Circle to hold charge of the Dehra Ddn Forest 
Division of that Circle in addition to his other duties, as a temporary 
measure. 

4th March 1903— No. 881- IJ-878C— Mr R. H. & M Dobree, 
Assistant Conservator of Forests, from the charge of the Ganges Forest 
Division of the Central Circle to that of the Debts Dun Forest Division of 
the School Circle. 
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4 Ik March 1903— No. 382.— II-378C— Mr. W.H. Lovegrove, Deputy 
Conservator of Foiests, attached to the Direction Forest Division of the 
Uential Circle, to the charge of the Ganges Forest Division of that Circle. 

16fA March 1903— No 1083 -II. 11 4G\— Mr. P. H. Clutterbuck, 
Deputy Conservator of Forests in < barge of the Kheri Forest Division, 
Oudh Circle, is granted furlough combined with such privilege leave as may 
be due to him for a total period of sis and a half mouths, with effect from 
the 7th April 1903. 

18<& Match 1903.— No. 1085— II- 11 4C.— Mr. R. St G. Burke, Assistant 
Conservator of Forests, attached to the Kheri Forest Division, to the 
charge of the Gorakhpur Forest Division, Oudh Circle, vice Mr Billson 
transferred. 

18th Marrh 1903-No. 1084.-TM14C.-Mr. H. G. Billson. Deputy 
Conservator of Forests, from the charge of the Gorakhpur Forest Division, 
to that of the Kheri Forest Division of the Oudh Circle, sice Mr. P. H. 
Clutterbuck granted leave. 

6. —Punjab Gazette. 

19*1 February 1903-No. 89- A L No. 4 — Mr, W. Mayes, Deputy 
Conservator of Forests on i etui n from special duty in the J hang District, 
took over charge of the Simla Forest Divison on the Afternoon of the 7th 
February 1903, relieving Mr. A. J. Gibson, Officiating Deputy Conservator 
of Forests, who will until further orders remain attached to that Division. 

6th March 1903. — No 109. — Consequent on the return from leave of 
Mr. C. F. Rossiter. Extra Deputy Conservator of Forests Munshi Fazal 
Din (I), Khan Bahadur, Officiating Extra Deputy Conservator of Forests, 
4th grade, reverted tn Extra-Assistant Conservator of Forests, 1st grade, 
with effect from the 17th September 1902 : 

7. — Central Provinces Gazette. 

31«t January 1903.— Corrigendum.— Tn Departmental Order No. 2-115, 
dated the 15th December 1902, for “ 1st April 1902” in column 4 against 
Wanian Amrit Pandit, rrari “24th April 1902” as the date from which he 
was oonflruied as Forest Ranger. 

iSrd February 1903.— No 21.— Ranger Ganpat Shanker Yaidya having 
oompleted the special duty upon which he wss employed in the Balagbat 
Division, is re-transferred to the charge of the Bhawanthari Bunge, 
Bhandara Division, from the date of relief. 

3rd March 1903— No 1105.— Privilege leave for eleven days, under 
Article 19900 of the Civil Service Regulations, is granted to Mr. & 
Inamati Shama Rao, Extra- Assistant Conservator of Forests, Chanda, with 
effect from the 9th to the 19th January 1903, both dates inclusive. 

4th March 1903.— No 1108 -On being relieved by Mr J. J. Hobday, 
Extra-Assistant Conservator of Forest* of the charge of the Sambalpur 
Forest Division, Mr. B. Inamati Shama Rao, Extra- Assistant Conservator 
of Forests, is posted to the charge of the MoharFi Sub-Division, Chanda 

4th March 1903 —On being relieved by Mr. B. Inamati Shama Rao, 
Extra- Assistant Conservator of Forests, of the charge of the Moliarli 
Sub- Division, Cliands, Mr. Dhanji Shah Nasarwanji A wasia, Extra-Assistant 
Conservator of Forests, is posted to the charge of the Pranhita-Godavery 
Sub-Division, Chanda. 
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8— Bdkma Gazette. 

13/A F*btu»ry 1908.— No. 1.— T^ave on mediciil certificate for three 
months ie v ranted to Maung Moh. Fuiest Ranker. 2nd grade, in extension 
of the leave granted to liim in Not fiuat on No. 21, dated the 10th February 
1902. 


16'A I* tbi vo*y 1903.— No. (18.- Mr. A. 8. Rencontre. Extra-Assistant 
tW ervatnr of Forests, is transferred from the Toungoo Forest Division to 
the Railway (Revenue) Range of the Tenaueiim Circle, with headquarters 
at Toungoo. 

18/A February 1903.— No. 07— Mr. C. E. Muriel, Deputy Conservator 
of Foiests. is transferred fioiu Pynuiana to the charge of the Upper 
CLindwin Forest Division, vice Mr. G. F. S. Cubitt, transferred. 

18/A February 1903. -No. 68 —On relief by Mr. Muriel, Mr. O. E. S. 
Cubitt, Deputy Conservator of Forests, is transferred from Kindat to the 
charge of the Pyinmana Forests Division. 

19/A February 1903.— No. 69.— Under the provisions of Article 866 
of the Civil Service Regulations, extraordinary leave without allowances 
wss granted to Mr. A. Rodger, officiating Deputy Conservator of Forests, 
for the 16th November 1902. 

19/A February 1903.— No. 70.— Mr. C. V. Ryan, Extra- Assistant Con- 
servator of Foiests. whs temporarily placed in chaifee of the Southern Shan 
States Forest Diviainn from the 7tli to the 13th December 1902. 

23rd February 1903.— No. 2.— Mating Po Ta, Ranger, 3rd grade, on 
being transferred from the Northern Circle, wits posted to the Bassein 
rauge of the Bassein Division, and took over charge of the same on the m 
afternoon of the 16tli Febiuaiy 1903. 

26/4 February 1903.— No. 8 — With reference to Revenae Department 
Notification No. 42 (Forests), dated 27th January 1903, Mr. A- R. Brown, 
Forest Ranger, joined the Pyinmana Division on the afternoon of 31st 
January 1903. 

26/A February 1903.— No. 4.— The headquarters of the Mandalay 
Forest Division have been transferred from Mandalay to Maymyo with 
effect from 10th January 1903. 

6/A March 1903.— No. 90.— Mr. W. H. Craddock, Extra Assistant 
Gonaervator of Forests, returned from the privilege leave granted him in 
Revenue Department Notification No. 271 (Furests), dated the 9th July 
1902, on the 18th September 1902. 

fi/A March 1903.— No. 91.— Mr. S. A. Wood, Extra- Assistant Conser- 
vator of Forests, is granted privilege leave for three months under the 
provisions of Article 260 of the Civil Servian Regulations, with effect from 
the date on which he may avail himself of it. 

7/A AforoA 1908.— No. 1.— With reference to Revennt Department 
Notification No. 68 (Forests), dated the 16th February 1903. Mr. A. S. 
Rencontre, Extra- Assistant Conservator of Forests, assumed charge of the 
Railway Revenue Range, with Headquarters at Toungoo, with effect from 
the.lst February 1903. 

O^Adbam Gazette. 

19/A February 1903.— No. 1180O.— In consequence of the return to 
duty of Babu Kripa Nath De, Extra- Amiatant Conservator of Forests, 
2nd grade,! provisionally substantive, Babu Rant Nath Mukkarji, Ofldatfiof 
Extra- Assistant Conservator of Forests, 4th giade, to revert to his appoint- 
ment of Forest Banger, 1st grade, provisionally substantive, with effect from 
the 11th December 1902. 
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19iA February 1908.— No. 11W0G— Mr. J. L Pigut, Deputy Conservator 
uf Forest*, who was appointed to the charge of the Nowgong Forest 
Division, by Notification No 62030 , dated the 29th October 1902, waa 
attached to that Division from the 18tli to the 20th October 1902, previous 
to hie taking ovrr charge fiom Mr A R. Dicks. 

19 th February 1903 —No. 1191G.— In Genera! Department 'Notification 
No 8878G, dated the 6th November 1902, ordering reversions inconse- 
quence of the return from leave of Mr J. L Pigot, Deputy Cousei valor of 
Fbreats,/or “ 21st October 1H)2 ” read “ 18th October 1902- 1 * 

10. — Hyderabad Residency Gazette.— Nil. 

11. — Mysore Gazette. 

20 A Februnry 1908.— No 514—5091 —The following transfers of Forest 
Officers are ordered in the public interests : — 

<1) Mi. B A. Bapu Rao, Deputy Conservator of Forests, from the 
Shimogs District to the Kolar District. 

(2) Mr M. Venkatnaranappa, Deputy Conaei vator of Forests, from 
the Kolar District to the Shimogs Diet net. 


fioneer Press, ho. 419.-1*54)8. 
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1. —Gazette ov India.— Mi. 

2. — Madras Gazrttk. 

20fA March 1903.— No 114 -Under Articles 233,260 and 308(6) of 
the Civil Service Regulations, Mr. C. DuPr4 Thornton, Deputy Conserva- 
tor of Forests, is granted privilege leave for two months ahd twenty days 
with effect from the 14th April 1903, and furlough without medical* 
certificate for five mouths in coutiuuation thereof. 

20fA March 1903 — -Leave — Under Article 260 of the Civil Service 
Regulations, 4th edition, the Board of Revenue has granted Mr. S. C. 
Moss, Extra- Assistant Conservator of Forests. Nellore, privilege leave for 
one month with effect from 22nd February 1903. 

27?A Mmvh 1903 —Leave.— Mr A B Myers, Ranger, 2nd grade, 
South Coimbatore division, is granted two months’ privilege leave from 
or after 1st April 1903 under Article 291 of the Civil Service Regulations. 

2WA March 1903 — Extension of foaoe. —The 4tiree months' leave on 
medical certificate granted to M R Ry. C Seenayya, Acting Banner, 
Kurnonl district, in this office S O. No. 4 of 1903, dated 20th January 1903, 
is extended by three months. * 

28<A March 1903.— Leave.- Sheik Rahimatullah Sahib, Ranger, Kistna 
district, is granted leave without allowances for one month from 14th 
March 1903, under Article 372 of the Civil Service Regulations. 

28fA March 1903 — Transfer — M R Ry. O. M. Madnranayakam Pillai 
Avargal, Extra- Assistant Conservator of Forests, 2nd grade, from the 
South Arcot district to the North A root district. 

let April 1903. — No. 139.— M. R Ry. V. S Gurunatha Pillai Avargal, 
Extra- Assistant Conservator of Forests, to act as District Forest Officer, 
Chingleput, without prejudice to his duties as Speoial Working-plane 
Officer, Central Circle, during the absence of Mr. C. J. Wonterss on leave 
or until further orders. 

9* April 1903 — Leave.— M. R. Ry. T. V. Arurauoam Pillai, Ranger, 
3rd grade, North Coimbatore division, is granted privilege leave for two 
months under Article 260 of the Civil Semoe Regulations, 1th edition, from 
the date of relief by Deputy Ranger K. R. Venkatramana Aiyar from 
Debra Dun. 

1«A April 1 903 . — Lem m.— M r. G S. Lasrado, Ranger, 6th grade, North 
Malaber, is granted privilege leave lor via weeks in continuation of Easter 
holidays under Article 260 of the Civil Sewioe Regulations. 

16tA April \9Q&.— Sateaeion of Leave .— The one month's leave on losn 
of psy granted to Sheik Rahimatullah Sahib, Ranger, Ristna district; in 
thisopoe Servioe Order No. 56 of 1903. dated g8thlCaroh 1908, ie extended 
by a fortnight. 

16#A April 1903 —No. 163. -In modifteation of the leave granted to 
Mm in notification No. 114, published at pent 384 of Bert I of the ffWf 
8t. George Qoeette, dated 24th March 1906, Mr. C. DuPrt Thornton 
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Deputy Conservator of Forests, is granted privilege leavs for two months 
ana eighteen days with effect from 26th March 1903, and in continuation 
thereof furlou h without medical certificate for five months under .Articles 
233j 260 and 306 (A) of the Civil Service Regulations. 

16'fl April 1903.— No. K>8 — M R Ry C. M Maduranayagam Pillai 
A varga), Extra* Assistant Conservator of Forests to act as District Forest 
Officer, North Arcot, vice Mr C. D. P. Thornton on leave or until further 
orders. 

3.— Bombay Gazette. 

25fA March 1903.— No. 2102 —His Excellency the Governor in Council 
la pleased to make the following appointments, Vies Mr. Vishun Mahadev 
Tikk, deceased : - 

Mr. Chuni Lai Gnlab Chand Dalis, LCE, to be 2nd grade 
Extra Assistant Conservator of Forests 

Mr. Bajibhai Jadhavbhai Patel, L C E , to be 3rd grade Extra* 
Assist* ut Conservator of Forests. 

Mr. Dinkar Naravan Damle to be 4th grade Extra-Assistant 
Conserva'or of Fores' s. 

No 2103 —His Excellency the Governor in Council is pleased to 
make the following appointments : — 

Mr H Murray to act as Conservator of Forests, > ice Mr W A. 
Talbot proceeding on leave, and to continue to hold charge of 
the Sind Circle. 

Mr G P. Millett to act is 1st grade Deputy Conservator of 
Forests, rice Mr. Murray, and to hold charge of the Northern 
Circle during the absence of Mr. Talbot, or pending further 
orders. 

Mr E. G Oliver to be Divisional Forest Officer, Dharwar. 

Mr W. A. Wallinger to be Divisional Forest Officer, Kolaba. 

Mr W. E Coplea ton to hold charge of the office of Divisional 
Forest Officer N. D. Kanara, in addition to his own duties, vice 
Mr. Millett. pending further orders. 

Mr G. M. Ryan to hold charge of the office of Divisional Forest 
Officer, North Thaua, in addition to his own duties, vice Mr. G. 
E. Marj or i banks proceeding on leave, pending further orders. 

The Conservator of Forests, Central Circle, to hold charge of the 
Working Plans Office, Central Circle, vice Mr. J. Dodgson, 
proceeding on leave. 

Mr J. D Maitland-Kirwan to be attached to the office of the 
Conservator of Forests, Central Circle. 

28rd March 1903 --No 2028.— Mr. A. D. Wilkins, Deputy Conservator 
of Forests, 2nd grade, is allowed each privilege leave as may be due to 
him on the date he avails himself of it, in eom bination with speoial leave 
for auch period as may bring the combined period of absence np to sis 
months. 

23rd Maroh 1903.— No 2028- A.— His Excellency the Governor in Council 
h pleased to appoint Mr. G R. Duxbury to act as Divisional Forest Officer, 
Poona, vice Mr. A. D. Wilkins proceeding on leave, pending further orders 

28 th March 1903.— No. 8751.-^Mr. E. G. Oliver, Deputy Conservator of 
Forests, report'd himself for duty to this office on the forenoon of the 24th 
March 160s. 
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8 # 4 Awl 1903 — No. 2448 — Mr. C. S. McKenzie, Divisional i'uiiM'Oifl- 
car, Jen uck, Sind Circle, paused an eznrnination in Sindhi according to the 
Higher Standard on the 16th March 1003, 

16M April 1906.— No. 145.— Meatira L S. Gamas ton and A G. Edie, 
Deputy Conservators of Forests, respectively delivered over and received 
charge of the Divisional Forest Office, Nasik, on the afternoon of the 10th 
April 1803. 

21*/ April 1903 — Mr. K B. Gokhale, Sub- Divisional Forest Officer, 
S. D Kanara, passed an examination in Kanarese according to the Lower 
Standard on the 18th March 1903. 

21«f April 1903.— No 2022 —The leave on private affiaire granted to 
Mr Lakslinian Shanirao Koppikar, Extra- Assistant Conservator of Foiests, 
4th grade, and Sub-Di visional Finest Officer Satara, in Government Noti-' 
ficat ion No 1176, dated 18th February 1903, is commuted into privilege leave 
for 16 da\s. 

4. — Bengal Gazette — Nil . 

5. — United Provinces of Agra and Oudh Gazette. 

26 th March 1903.- No 1229 -II-B08C — Bsbu Nand Mai, Extra-Assist- 
ant Conservator of Forests in charge of the Ranikhefe Sub-Division of the 
Naini Tal Forest Division, Central Circle, to the charge of that Division, 
woe Mr T. J Campbell on deputation. 

28/A March 1903. -No 1276-II-378C.— Mr. R. C. Mil ward. Deputy 
Conservator of Forests, in charge of the Dehra Dpn Forest Division of the 
School Circle, was on special duty in connection with the Working Plan of 
that Division, from the forenoon of the 16tb March to the afternoon of the 
24th Match 1903. 

28/A March 1903 —No. 1304.-II-429C.— Lala Gulab Rai, Extra-Assist- 
ant Conservator of Forests, in charge of the Deoban Range, Jaunsar Forest 
Division. School Circle, to the chirge of the Saharsnpur and Dehra Dun 
Forest Divisions of that Circle, si a temporary measure, vice Babu Raghu 
Nath Fathak. 

28/A Mtrch 1903 —No 1316— II-761C.— In supersession of Notification 
No. 74— II-761C, dated the 13th January 1903, Mr. W. H Luvegrove, 
Deputy Conservator of Forests, on return from leave, was placed on speoiat 
duty in the Bhabar and Tarai estates in the Naini Tal distiict, for the pur- 
pose of drawing up a scheme of management for the forest areas, 

6. — Punjab Gazeite. 

90/4 March 1003.— No. 123 — His Honour the Lieutenant-Governor 
of the Punjab ia pleased to order the following promotion with effect from 
the 1st March 1903 :- 

Sardar Bishen Singh, Extra-Assistant Conservator of Forests 4th 
grade, to be Extra Assistant Conservator of Forest*, 3rd grade, 
provisional, vioe Lala Sunder Das, Extra- Assistant Conservator of 
Forests, on deputation to the Kotah State. 

7tJk April 1903.— No. 164 — Messrs. J C. Carroll and A. D. Blaseheok, 
Assistant Conservators of Forests, respectively made over and received 
ehaege of the Direction Division and the duties of Personal Assistant 
to the ConaertMt of Forests, Punjab, on the afternoon of the 26th 
Mkroh 1003, oo o e um fc oa the former’s transfer to the Kutu Forest Divi- 
sion. 
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7M April 1900.— No. 166— Mean. H. A. Hoghton and W. Shakespear, 
Deputy Conservatois of Foiests, lespeetively made over and received 
change of the Rawalpindi Forest Division on the afternoon of the 26th 
March 1908, consequent on the former’s transfer from the Punjab. 

7.— Central Pkovincks Gazette. 

15<& April 1903 — No. 1640. — Under section 67 of the Indian Forest 
Act (TII of 1878), the Officiating Chief Commissioner is pleased to invest 
Forest Banger Ghansky&m Farshad with the powers described in that 
section. 


8> — Ruhma Gazette. 

lltA March 1903 —No. 6.— With reference to Revenue Department 
Notification No. 43 (Forests', dated the 2Uth January 1003. Mr D A. 
‘Allan, Forest Ranger, was relieved of his duties in the Mandalay division 
on the afternoon of the 2nd March 1903. 

27fA March 1903.— No 112.— Under the provisions of Aitiule 260 of 
the Civil Sen ice Regulations, Mr. H. N Thompson, Deputy Conservator of 
Forests, is granted privilege leave for the period from the 7th October 
1902 to the 26th November 1902. 

1st April 1903 -No. 116— Mr. J. L. Heffenn&n, Extra-Assistant 
Conservator of Forests, has been granted by His Majesty’s Secretary of 
State for India an extension of leave on medical certificate for six mouths. 

1st April 1903.— No. 117.— Mr. C M. Hodgson, Deputy Conservator of 
Forests, lias been granted by His Majestys Secretary of Slate for India 
an extension of furlough for six months. 

1st Aptil 1903.— No. 11B. — Mr. E. M. Buchanan, Extin Deputy Con’er- 
vator of Forests, has been pel milled by His Majesty’s Seen tuiy of State 
foi India to spend the remainder of his leave in Iudis. 

1st Aptil 1903.— No. 124.— The following alterations in rank are ordered 
in the Imperial Foiest Department, Burma 

With effect fioiu the 4tli February 1903, consequent on the appoint- 
ment of Mr. H. Slade as officiating CouBei valor. 

Mr. H. B. Anthony, Deputy Conservator, 2nd grade, to officiate aa 
Deputy Conservator, 1st grade. 

Mr. H. Carter, Deputy Conservator, 3rd grade, to officiate as Deputy 
Conservator, 2nd grade. 

Mr. C. B Smiles, Deputy Conservator, 4th grade, to officiate ug 
Deputy Conservator, 3rd giade. 

Mr. A. Rodger, Aeaistaut Conservator, 1st garde, pros, sub., to officiate 
as Deputy Conservator, 4th grade. 

Mr. H. C. Walker, Assistant Conservator, 1st grade, prop, sub , to be 
Assistant Conservator, 2nd grade, and to officiate as Assistant 
Conservator, 1st giade. 

1st April 1908.— No. 125— (F'oreirf#).— The following alterations in rank 
are oidered in the Provincial Foiest Department, Burma :— 

(1) With effect from the 12th October 1902:— 

Mr. C. W. Allan, Extra Deputy Conservator, 4th giade, to be Extra 
Deputy Conservator, 3rd giade. 

Mr. W. A. Hearsay, Extra -Assistant Conservator, lat grade, to be 
Extia Deputy Cousen atur, 4th gtade. 
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Maung Yaing, Extra- Assistant Conservator, lit grade, prov. mb., to 
be confirmed in that grade. 

Mr R. L Pocock, Extra-Assistant Conservator, 2nd grade, to be 
Extra* Assistant Conservator. 1st grade, prov mb. 

Mr. T. W. Forster, Extra- Assistant Conservator, 2nd grade, prov, aub. t 
to be confirmed in that grade. 

Mr. J. L Hefferman, Extra- Assistant Conservator, 3rd grade, to be 
Extra-Ass'stant Conservator, 2nd grade, prov. tub. 

Mr. C. V. Ryan, Extra-Assistan’ Conservator, 3rd grade, prov sub. t 
to be confirmed iu that grade. , 

Mr. S E. F. Jenkins, Extra- Assistant Conservator, 4th grade, to be 
Extia- Assistant Conservator, 3id glade, prov. tub. 

Mr. W. R French, Extra-Assistant Conservator. 4th grade, prov tub.' 
(on deputation to the Fedeiated Malay State of Pahang), to be 
couth med m that grade 

(2) With effect from the 4th February 1903 

Mr. W. H Craddock, Extra- Assistant Conservator 2nd grade (on 
deputation to the Federated Malay States), to be Extra-Asa static 
Conservator, 1st grade, pror mb. 

Mr. C. E Allen, Extra-Aas'etaut Conservator, 2nd grade, to he 
Extra-Assistant Cousei vutor, 1st grade, proo. tub. 

Mr. S. A. Wood, Extra-Assistant Conservator, 3rd grade, to be 
Extra* Assistant Conservator, 2nd giads, piov.mb. 

Mr. B. P. Kelly, Extra- Assistant Conservator, 4th grade, to be 
Extra-Assistant Conservat r, 3rd giade,prov. tub. 

1*< April 1903 —No. 126 — ( Furetlt ) — (Corrigendum).— hi . item No. (4) 
of this Department Notification No. 32 (Forests), dat-d the 22ud January 
1903, for * 28rd September' 1 tead ,4 19th September 

D< April 1903.— No. 6. -With reference to Revenue Department 
* Notification No. 67 (Forests), dated the 18th February 1903, Mr C EL 
Muriel, Deputy Conservator of I* oi eats, was relieved of the charge of the 
Pyiumana division by Mr. F. H. Todd, Deputy Conservator of Forests, on 
the afternoon of the 25th March 1903. 

2nd April 1903.— No 184.— The following promotions are ordered iu the 
Subordinate Forest Service with effect from the 1st April 1903:— 

Maung San E, Ranger, 2nd grade, to be Ranger, 1st grsde 

Maung Aung Thu, Ranger, 4th grade, to be Rauger, 3rd grade, aub. 

pro rem. 

Maung Pku U, Rauger, 4th grade, to be Banger, 3rd grade, aub. 
pro tern. 

6th April 1908.— No. 2.- Maung San E, Forest Ranger, 2nd grade, on 
return from the Forest School, Tbarrawaddy, took charge of the Northern 
Range in the West Salween division, on the loreuouii of 3rd January 1903, 
with headquarters at Papuu. 

lfitA April 1903 —No. 135 —Under the provisions of Article 200 of the 
Civil Service Regulations privilege lea\'e for one month and fouiteen days 
is gt anted to Mr. C. E Muriel, Deputy Conservator of Forests, with effect 
from the date on which he availed himself of it. 

Mr. Muriel is permitted to overstay his leave by 15 days under Article 
251 (ii) of the Civil Service Regulations. 

* Itth Apul 1908 — No 186 —Revenue Denaitment Notifications Nos 67 
aa*68 (Fi rests), dated the 18th Febiuary 1808, ate hereby rttucelled. 
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16/A Apul 1903.— No. 143. — The following attentions in rank are 
ordered in the Imperial Foreft Department, Burma, in supersession of the 
alterations published in items (4), (6). (6), (7)and (8) of this department 
Notification No. 36 (Forests), dated the 21st January 1903 

(1) With effect from the 8th October 1902, consequent on the 

return from leave of Mr. A. Lawrence, Assistant Conserva- 
tor, 1st grade, prov. tub. 

Mr. L. C. Davis, Assistant Conservator, 2nd grade (officiating. 
Deputy Conservator, 4th grade), to officiate as Assistant 
Conservator, 1st grade. 

(2) With effect from the 12th October 1902, consequent on the 

confirmation of Mr. £. S. Carr as Conservator of Forests : 

Mr. J Copeland, Deputy Conservator, 2nd grade, to be Deputy 
Conservator, 1st grade. 

M*. H. Jackson, Deputy Conservator, 3rd grade, to be Deputy 
Conservator, 2nd grade, and to continue to be seconded. 

Mr. G. F. R. Blackwell, Deputy Conservator, 3rd (officiating 2nd) 
grade, to be Duputy Conservator, 2nd grade, prov. tub. 

Mr. A. H. M. Lawson, Deputy Conservator, 4th (officiating 3rd) 
grade, to revert to his substantive appointment. 

Mr. H C. Walker, Assistant Conservator, 2nd grade (officiating 
Deputy Conservator, 4th grade), to officiate as Assistant 
Conservator, 1st grade, 

(8) With effect from the 25th October 1902 consequent on the 
return from Jeave of Mr. J. Messer, Deputy Conservator. 3rd 
grade, and of Mr. J. Rorie, Assistant Conservator, let grade, 
prov. tub.: 

Mr. C. B. Bmales, Deputy Conservator, 4th (officiating 3rd) 
grade, to revert to liis substantive appointment 
Mr. J. Rorie, Assistant Conservator, 1st grade, prov. tub., 
io officiate as Deputy Consei valor, 4th grade. 

Mr. A. Lawrence, Assistant Conservator, lxt grade, prnv. 
tub. (officiating Deputy Conservator, 4th grade), to revert to 
his } rnr. tub appointment. 

Mr. H. L P Walsh. Ass'stant Conservator, 'st grade, pron. 
tub. (officiating Deputy Conservator, 4th grade), to revert 
to his pi ov. tub. appointment. 

(4) With effect from the 29th November 1902, consequent on the 
deputation of Mr H N. Thompson, Deputy Conservator of 
Forests, 3rd grade, to Southern Nigeria : 

Mr. 8. Carr, Deputy Conservator, 4th (officiating 3rd) grade 
to be Deputy Conservator, 3rd grade, prov. tub. 

Mr. C. B. Sniales, Deputy Conservator, 4th grade, to 
officiate as Deputy Conservator, 3rd grade. 

Mr. R. S. Troup, Assistant Conservator, 1st grade (offip 
dating Deputy Conservator, 4th grade), to be Deputy 
Conservator, 4th grade, prov tub. 

Mr. A. Rodger, Assistant Conservator, 1st grade, pros, tub*, 
to officiate as Deputy Cons rvator, 4th grade. 

Mr. H. C. Walker, Assistant Conservator, 2nd (officiating 
1st) grade, to be Assistant Conservator, 1st grade, prtv. tutu 
16/A Apt it 1908— No 144.— This Depaitment Notification No. 379, 
dated tbe lfili September 1902, is hereby cancelled. 
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9 — Assam Gazette. 

3l«< March 190’1 —No a27MaS«J — In consequence of the deputation to 
CV)loii of Mi. J L Pigi.t, Depot v Conservator of Foreets, 1st grade, 
the following promotions are made with effect from the 12th January 1908 : 

Mr D P. Cope’and, Deputy Conservator of Forests, 2nd grade, to 
he Deputy Conservatoi of Forests, 1st grade, sub pro tem 

Mr. H. G Young, Deputy Conservator of Forests, 8rd grade, to be 
Deputy < kmservator of Foiests, 2nd grade, sub. pro tem 

Mr. A. R Dicks, Deputy Conservator of Forests, 4th grade, to be 
Deputy Conservator of Forests. 3rd grade, sub. pro tem. 

Mr. W. A. R. Doxat, Officiating Deputy Conservator of Forests, 4Ua 
grade, to be sub pm tem. in that grade. 

10.— Hyderabad Residency Gazette.— 

1 1 .—Mysore Gazette. 

24 th Minch 1903 —No. f>86- 5Kfi4.— 1 The following promotions of Forest 
Rangers are ordered with effect from 14th March 1908 to (ill up existing 
vacancies among Sub-Assistant and Extra-Assistant Conservators : 

1. M. Srinivasa Rao, Rangel, 1st grade, to be Sul.-Assistant Con- 
servator, on the minimum pay of Rs 100. 

2. H. Rumaiya, Ranger, 1st grade, to be 6ub-Aeais*ant Conservator, 
on the minimum pay of Ks 100. 

3. V. Narasinha Murti Rao, Ranger, 2nd grade, to be Sub- Assistant 
Conservator, on Re 100. 

4. K Muth&iya, Ranger, 2nd grade, to be Sub- Assistant Conserva- 
tor, on Rs.100. 

13fA April 1903.- No.734 -6.— Coder Artiole 188 of the Mysore Servioe 
Regulations Mr. B Heerasingh, Assistant Conservator of Forests end Distriot 
Forest Officer, Tumkur District, is giauted pi ivilege leave of abeence for 
three months with effect from the 15t!i April 1903 or such subsequent date 
aa he may be permit ed io avail himself of the same. 

Mr M. Srinivasa Rao, Hub-Assistant Conservator, Shimoga, will be in 
charge of the Tuiukur District Forest Office during the absence of Mr. 
Heerasingh ou leave or uotil further orders. 


Pioneer* Frets, Me. 595.-1 6 08. 
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1.— Gazette of India. 


noth April 1903.— No. 454— 241-12-F.— Mr. J. W Oliver, Conservator 
of Forests, 1st grade, in charge of the St bool Circle, United Provinces, and 
Director of the Imperial Forest School. Dehra Dun, is granted privilege 
leave for three months, com Ixneil with furlough for one year fire months 
and five days, with efiect fioui the 6th April 1903 ’ 

From the snme date, the following arrangements are made during 
Mr. Olivet’s absence, or until further orders 

(i) Mr. F B. Munson, Conservator, 2nd grade, Lower Burma, to 
officiate as Conservator, 1st giade 

(it) Mr. J II. Lace, Conservator, 3rd grade, Bengal, to officiate aa 
Conservator, 2nd guide. 

(Hi) Mr. A. G Hobart- Hampden, Conservator of ForestB, 3rd grade, 
in charge of the Southern Circle, Central Provinces, is 
appointed to the i*ha» ge of the School Circle, United Provinces, 
and Director of the Imperial Forest School. l>ehra Dun, of 
which he relieved Mr. Oliver on the forenoon of the 6th April 
1903. 


Mr .H. A. Hoghton, Deputy Conservator of Forests, 2nd (officiating 1st) 
grade Punjab, is appointed to officiate as Conservator, 3rd grade, in charge 
of the Southern Circle, Central Provinces, of which he relieved Mr. Hobart* 
Hampden on the afternoon of the 4th April 1903. 

30fA April , 1903 - Nu. 460— 53-5- /’—Mr. J. H. Lace, Conservator, 3rd 
(officiating 2nd) grade, Bengal, ib granted privilege leave for three months, 
combined with fui lough for tifleeii months, with effect from the 15th 
April 1903. 

From the same date the following promotions are made : — 

(«) Mr. E. S. Carr, Conservator, 3rd grade, Assam, to officiate aa 
Conservator, 2nd grade. 


(si) Mr. A. L. Mclntire, Deputy Conservator of Forests, 1st grade, 
pro*, sub, Punjab, is appointed to officiate as Conservator, 
3rd grade, in charge of the Bengal Forest Circle, of which he 
relieved Mr. Lace on the afternoon of the 14th April 1908. 

90tk April 1903.— No. 465— 75-4- F— Mr. F. B Dickinson, Conservator 
of Forests, 1st grade, in charge of the Central Circle, United Provinces, is 
granted privilege leave for three months, with effeot from the 17th April 

From the same date the following promotions are made : — 

(i) Mr. E G. Chester, Conservator, 2nd grade, Central Provinces, to 
officiate as Conservator, let grade. 


(•«) Mr. A. G. Hobart- Hampden. Conservator, 3rd grade, United 
Piovinces, and Director of the Imperial Forest School, to 
officiate as Conservator, 2nd grade, 

(i*i) Mr. L. Mercer, Deputy Conservator of Forests, 2nd grade, United 
Provinces (on deputation to the Government of India), to 
offloiate in the 3rd grade of 0an|orvaton until further orders, 
but to remain Hnon'ttd as imistint Inspecto^General of 
Perots and Superintendent of Wecktng-Plans, 
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(ie) Mr. T. J Campbell, Deputy Conservator o‘‘ Forests, 1st grade, 
United Provinces, to othuiate as Conservator, 3rd grade, in 
charge of the Central Circle, United Provinces, during the 
absence of Mr. Dickinson on leave or until further older*. 

Iff May 1903 — No 471 — 36-5-J F. — Eiratnm . — In the Notification of this 
Depai tment No 214F--3G3, dated the 20th February 1903, eubatitute. in 
the second paragraph, for the words *• From the same date " the words 
“From the 25th Match 1903” 

13M May 1903. -No 51 G-60-4-F. -The services of Mr. J. L. Pigot, 
Deputy Conservator of Kinesis, 1st grade, Assam, ate placed at the disposal 
of the Government of Ceylon, with effect flout the 11th Januaiy 1903. 

18/A May 1903. -No 321 — 3B T-/’. — Enatnm.—ln the Notification of 
this Ifepartment No 471—36 5-P, dated the 1st May 1903, for 44 25th 
March 1903,” tubal date ,l 25ih Januaiy 1903.” 

2— Madras Gazettl.— 

22nd Ap>if 1IH)3 — No. 102 — Uudei articles 23*3, 200 and 338 of the 
Civil Service Regulations, Mi T. U A. Caudoin, Extra- Assistant Conser- 
vator of Foiests, is granted, with eflect from the date of his relief, privilege 
leave for two mouths ami eight days, and in continuation thereof furlough 
up to and inclusive of 1st March 1904. 

24th April 1903 — M. R Ky. H Rama Rao, Acting Ranger, Kistna 
district, is granted pnvilege leave for seven weeks under article 2 GO of the 
Civ.l Service Regulations. 

25/A April 1903. -M.R Ry A.P. Ramachamlra Mudaliar, Forest Ranger, 
2nd grade, m b pm tun , from the Taujore district to the Nellore district. 

26/A April 1903 -Mr. E. M Crothers and M. R. Ry K. O. 
Yenkatarama Aiyar, Rangers, 6th giade, aie promoted to 5th glade, acting 
•ub. pro few., with effeet from 1st March 1903. 

29/A April 1903.— The following men, who have obtained the Higher 
Standard certificates of the Forest School are appointed as Rang*- is, 0th 
grade, snb pro. tew , on probation for sis mouths from 1st April 1WJ3 

(1) M.R Ry V.8. Subramania Aiyar, Deputy Ranger, 2nd grade. 

(2) M.R Ry M. Sreenivasa Rao, Forester, 2nd grade, and Acting 

Deputy Ranger, 2nd grade 

(3) M. K. Ry. B Krishna Rao, Forester, 3rd grade, and Acting 

Deputy Ranger, 2nd grade, 

(4) M R-Ry. K. Chengappa, Stipendiary student. 

Aipointment .- B. Ssnniah, who has obtained the Dehra Dun Ranger** 
certificate, is appointed Deputy Ranger, 2od grade, and to act as Ranger, 
6th grade, and lie is posted to the Anantapur District. 

29fA Aptil 1903 —The following promotions in the Southern Circle 
have been ordered by the Board - 

(1) M. P. (lovindan, feting sub. pro, tern. Ranger, 5th grade, to 

lie Ranger, 5th gr»de, peimanent, with effect fioni 26th 
November 1902, vice S V. Audinarayana Aiyar, deceased. 

(2) S. V. Venkatarama Aiyar, Ranger 6th grade, to be acting eub. 

pro test, 5th grade, from let March 1903, to fill existing vacancy. 

(3) K. S. Narayana A iy anger, Ranger. 6th grade, to be acting snb. 

prate*. 6ih grade, turn, let March 1903, to AU eekting vacancy. 
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lti Afay 1908 The following in result of the Government 

students deputed from the Southern Cirole to the Dehra Dun Forest School 
for training in 1901 

Hank. Name. 

1 oat of 31 who passed .. K. R. Venkatarama Aiyar. Acting 
Deputy Raiger, 1st grades 

obtained Righer Standard eeitificate 
with honors Awarded brouse 

medal in Forestry ; the Canipbell- 
Walker piize for the beat student 
from Madras. 

4 out of 81 who passed . . A . M C. Litllewood, Acting Deputy 
Ranger. 1st grade, obtained 
Higher Standard certificate with* 
honors. Awarded bronze medal in 
Surveying and Drawing; Prothere 
Thomas prize for beet student of 
the year in Practical Forestry : for 
the beet note-book in Forestry and 
Engineering. 

7 Do. • . J. Sadasiva Aiyar, Acting Deputy 

Ranger, 1st grade, obtained 
Higher Stanford certificate 

12 Do. .. A H Simpson, Acting Deputy Ranger, 

1st grade, obtained Higher 
Standard certificate. 

The following promotions are ordered with effect from 1st April 
1903 : — 

(1) K. R. Venkatarama Aiyar, Acting Deputy Ranger, let giade, 

to be Ranger, Oth giade, to fill a vacancy. 

(2) A. M. C Lit tie wood, Arting l>eputy Ranger, 1st grade, to be 

Ranger, 6th grade, to fill a vacancy. 

(3) J. Sadasiva Aiyar, Acting Deputy Ranger, 1st grade, to be 

Ranger, 6th giade, to f 11 a vacancy. 

(4) A. H. Simpson, Deputy Ranger, 3rd grade, and Acting Deputy 

Ranger, 1st guide, to be Ranger. 0th grade sub pm. lent., vtec 

Mr. H. O. Neil) ss probationary Extra-Assistant Conservator. 

3«^Bombay Gazette. 

19/A February 1903 —No. 522 —Mr Ganpat Ramji Mane, Extra- 
Assistant Conseivator of Foiests and Sub-Di visional Forest Officer, N. U., 
Xanara, is allowed thirty days’ famine concession privilege leave with 
effect from such date as he may 'avail himself of it. 

S8rd April 1903.— No. 203.— Mr. Shitaram Hari Vane, Acting Extrm- 
Aeeintant Conservator of Foiests, 4th g*ade, deliveted over, and Mr. 
Dattatiaya Manjunath Bijoor, Extra- Assistant Conservator of Forests, 
2nd grade, received chaige of the office pf the Sub-Divisional Fureet 
Officer, North Thana, on the 1 1th April 1803, in the afternoon. 

23rd April 1908.— No. 673.— Mr. W. A. Wallinger, Extra-AseisUnt 
dNumtor of Fomte, twodwi orer, ttd «•. I. O. 0(«w, Itapoty Cwu.r- 
ntor «f Fmli, r*mred cbfcrg* of th. Uk.vwir UiTiuen oa tlnfonasM 
of «b* 14th April 100S. 
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2. Mr. W. A. Will linger also assumed charge of his duties as Sub- 
Divisional Forest Officer, DhArwar. on the same date in the forenoon. 

1«< May 1903,— No. 292.— Messrs. A. G. Edie end T. R D. Bell, Deputy 
Conservators of Forests, respectively delivered over and received charge of 
the Divisional Forest Office, East Khandesh, on the afternoon of the 8th 
April '1903. 

81* May 1903.— No 386.— Mr. G. E. Mai jnribsnks, Acting Deputy 
Conservator of Forests, 4th grade, delivered over, and Mr. G. M. Ryan, 
Acting Deputy Conservator of Forests. 2nd grade, received charge of the 
Office of the Divisional Forest Officer, North Tliana, on the 1st May 1903, 
in tftie afternoon. 

8 *K I lay 1903 —No. 1087.— Mr Ganpat Ramji Mane, Extra- Assistant 
Conservator of Forests and Sub* Divisional Forest Officer, N. D., Kanara, 
who waa allowed tint ty days' famine concession privilege leave in this Office 
Notification No 522, dated the 22nd ultimo, availed himself of the same on 
tile afternoon of 1st May 1903, handing over charge of the Bub- Divisional 
Forest Office to Mr. G. P. Millett, Divisional Forest Officer, N. D. Kanara. 

4. — Bengal Gazette. 

28'* April 1903 —No. 279 T R -Mr. .T. W. A. Grieve, Officiating 
Deputy Conservator of Forests, in charge Tista Forest Divisi n, is granted 
combined leave for seven months, vtz., privilege leave for three months 
under Article 233 of the Civil Service Regulations, with effect from the 15th 
May 1903, and furlough for the remaining period under Article 308 ( b ) of 
the Regulations. 

Mr. T. H. Monteath, Assistant Conservator of Forests, in charge, Buxa 
Forest Di vision, ia appointed to hold charge of the Tista Forest Division, 
during the absence, on leave, of Mr. Grieve, or until further orders 

Mr. C C Hatt, Deputy Conservator of Forests, at present employed fit 
making a wqrking-p'an for the Buxa Forests, is placed in charge of the 
Buxa Forest Division, ruse Mr. Monteath. 

lit A May 1903. -No. 67G T. R.— Mr. J. L. Baker, Assistant 
Conservator of Foresba, attached to the Singhbbum Forest Division, ia 
transferred and temporarily placed in charge of the Bonthal Parganaa 
Forest Division, durng the absence, on deputation, of Mr. H. D. D. 
French, Deputy Conservator of Forests, or until further orders. 

14fA May 1903— No. 579 T. R.— The services of Mr. H. D. D. French, 
Deputy Conservator of Forests, are placed at the disposal of the Government 
of India in the Department of Revenue and Agriculture, for employment 
as Officiating Conservator of Forests, Oudh Circle, United Provinces, with 
effect from the date he ia relieved of the charge of the Sontbal Parganaa 
Forest Divibion. 

5. — United Provinces Gazette. , 

21st April 1903— No. 1583-I1-665-B— 4.— With effect from the 
28th March 1903, consequent on the death of Babu RaghuNath Pathak, 
Estra-Asaist&nt Conservator of Forests, 1st grade . 

Dale Harawarup, Extra* Assisi ant Conservator of Forests, 2nd grade, to 
be Extra-Assistant Conservator of Forests, 1st grads. 

Mr. E. L. Haslett, Extra* \esistant Conservator of Fores ta, 3rd grads, 
provisionally substantive, to be Extra-Assistant Conservator of Forests, 

Lata Permeshwari Din, Extra-Assistant Conservator of Forests, 4th 
grads, to.bs Extra- Assistant Conservator of Forests, 8rd grade, provisionally 
substantive. , 4 » 
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Lab Gokb Ru, Estr*- Assistant Oonaemtor of F« rests, 4th gride, 
provisionally substantive, to bo confirmed in the t appointment. 

Munshi Modi Husain, Forest Banger, let grade, to be Extra- Assistant 
Conaei vator of Forests, 4th grade, provisionally substantive. 

18/A April 1903— No. 1561-11-85— A ll— The following temporary 
promotions and reversions are notified for general informations : — 



The deper- Mr Y F. B. AesUtai.t OumwrvHtor OfflobiMng Deputy 
lure nu Channel- of Forsake, l»t grade Oonaervutdr of 
leave nf Mr Forsake, 4th « 

B. 13 Mil. grade, 

ward 

The depar- „ F. A. Lecte Deputy Cnneervalor of Ofleiatlng Deeuty 
ture on Foreata, 3rd grade. Oonaervator of 

Irate of Mr. Foreata, Slid 

t H Glut- grade, 

ter buck. 

„ H. G Bill Deputy Oonnervator of OfSelattng Deputy 
sou. Foreata, 4Lh giade. Oonaervahir of 

Foreata. 3rd 


„ R.H B.M. Ae«t«tant Oonaervator Ofleiatlng Deputy 
Dobtee. of Foreata, lat grade Conservator of 

Foreata, 4th 


tton by Mr. _ „ 
T. J. Camp- .. W H 
Dell of grovt 
the ofloe 
of Oonaer- 
vator of h.I C 
Foreata, loch. 
Oeutial Gir- 
dle. 


I. M*reer. \ 

f Deputy Conservator* Ofldatlng Deputy 
W H Love ( of Forest, And grade Oonaervator of 
rrove. * Foreata, 1st 

grade. 

I 0 Tul- Deputy Oonaorvator of Ofleiatlng Deputy 
ooh. Ivresto, 3rd grade. Oonaervator of 

Foreata, lud 


, B.O. Mil- 
ward on 
privilege 


Oonaervator of Ofleiatlng Depute 
i. 4th grads. Ouneeruatur of 
Faraiti, 3rd 


« L.L,. 8 °s^..vl?rs "SSSSM 

Ferea ta, 4th grade. F ore ata. 3rd 


6.— POR JAB GaZEITE. 

find Map 1903. -No. 186.-A. L. No. 5^-Mr. A. I. Olbeon. ,0«Wnti^ 
Dewlv GoMsrvntor of Forests, was tmesfomd fhn Aim Mate Otvifies 
•SFnttnehod to the ?■ A ‘ I>,, Division with efiapl from Aim forenoon of Aba 
tad April MOB. 

Bad Afar 1903.— No. 190— A. L No. 0— Mr. W. Shakeepear, Depot? 
OoMomter ’«f Forests, and Pandit JGUikai Dsn, Extra- Asafeant Vmmgmsm 
of Forams, reepsetWsly made over and resolved charge of Aba Mrs 
INiAeUWri^ tbe *4*b Manh 1903, wmvnmaa «b 

fofmgfb AraMfar to Abe Rawalpindi Forest Division, 
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Pandit Gokal Das will temporarily ho’d charge of the Jhelum Forest 
Division in addition to the Chenab Division. 

2 nd May 1903.— No 191 —Pandit Gokal Das and Pandit Thakur Das, 
Extra- Assistant Conservators of Foiosts, respectively vnnde over and 
received charge of the Chenab Forest Division on the afternoon of the 20th 
March 1903, on and from which date the former will hold oharge of the 
Jhelum Division only. 

2nd May 1903.— No. 197— A. L. No. 7.— Mr. E. M. Coventry, Deputy 
Conservator of Forests, and Mr. J. C. Carroll, Assistant Conservator of 
Forests, respectively made over and received charge of the Kulu Division 
on the afternoon of the 31st March 1903, consequent on the former's transfer 
to the Kangra Division. 

2 nd May 1903. -No/ 201-A. L. No. 8,-Measis G. S. Hart and E. M. 
Coventry, Deputy Conservators of Forests, respectively made over and 
reoeived charge of the Kangra Division on the forenoon of the 1st April 
1903, consequent on the former’s transfer to the Bashahr Divis'on. 

2nd May 1903 — No. 204— A. L. No. 9.— Messrs. A. L. Mclntire and 
G S Hart, Deputy Conservator of Forests, respectively made over and 
received charge of the Bashahr Division on the afternoon of the 0th April 
1903, consequent on the former’s transfer to Bengal. 

7.— Central Provinces Gazette. 

l4fA March 1903 —No. 9.— With the approval of the Honourable the 
Officiating Chief Commissioner, Central Provinces, Gulam Nabi Khan, 
Banger, 4th grade, temporarily reduced to 5th grade, is permanently reduced 
to Forester, 1st grade, with effect from the 1st April 1903. 

IfWA April 1903. — No 1.— Dicker Vishnu Paranjpe, Forest 
reduced by the orders of the Honourable the Chief Commissioner. 
Provinces from the 3rd to the 4th grade for one year, is now restored to 
his place in the 3rd grade of Bangers on Re 100, with effect from the 13th 
March 1903. 

24M April 1908.— No 2.— Under the authority conferred by Article 
31, clause (1), of the Fo r est Department Code, Diwaker Balwant Burhanpu- 
rai, Stipendiary Student who was depu'* d to the Impe*ial Forest School, 
Dehra Dun, under Rule. 8 of the Admission RuIom, in March 1901, and who 
has duly obtained the Higher Standard certificate of the school, is appoint- 
ed Ranger, 6tli grade on Rs 60 per mensem, on probation for six months, 
with effect from the 1st April 1003, and is posted to the Raipur Forest 
Division. 

23rd April 1903.— No. 1702.— On return from the combined leave 
granted him by Order No. 2474, dated the 28rd May 1901, and Orders 
Nos. 6406 and 6408, dated the 26th S ptember 1902, Mr. H E Bartlett, 

. Deputy Ounservator of Forests 4th grade, reported his arrival in Bombay 
on tbe forenoon of the 4th April 1903, and is attached to the Direction 
Division, Southern Cirele, Central Provinces, from the forenoon of the 8th 
instant 

S94A April 1903.— No. 1782.— Mr. L G. Smith, Deputy Conservator of 
Forests, hss been granted, by His Majesty's Secretary of State for Indie, 
six months’ leave on medical certificate, in extension of the leave granted 
him by Revenue Department Order No. 6265, dated the 17th September 
1902 . 

29M Ap'il 1903— No 1789.— Mr. H. E. Bartlett, Deputy Conservator 
of Forests, attached temporarily to the Direction Division, Southern Cirele, 
Central Provinces, is posted to the oharge of the Nagpur- Wardha Division. 


Ranger, 

Central 
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1 »t May 1903.— No. 3.— Sarmast Khan, Forest Ranger, Nagpur- Ward ha 
Division, is transferred to the charge of the Laon Range, Raipur Division, 
from the date lie is relieved. 

4 th May 1903.— No 1888 —Privilege leave for three months, under 
Article 260 of the Civil Service Regulations (4th edition), is granted to Mr. 
A L Chatterji Extra-Assistant Conservator of Forests, with effect from 
the 4th May 1903, or the subsequent date on which he may avail himself 
of it. 

6. — Burma Gazette. 

2 '2nd Apnl 1903 —No. 3.— With reference to Revenue Department 
Notification No. 91 (Foiests), dated the 5th March 1903, Mr. S A. Wyod, 
Extra- AssUtaut Conservator of Forests, b vailed himself of the three months 
privilege leave on the afternoon of the 15th April ^908. 

27 th April 1903.— No. 3.— Mating Moh, Ranger, 2nd grade, assumed' 
charge of the Railway Range, Tharrawaddy Division, on the afternoon of 
the 19th April 1903, on his return from 12 months’ leave granted him with 
effect from the 18th May 1902. The unexpired portion of the leave is 
cancelled. 

No 4 —With reference to Revenue Department Notification No. 43 
(Forests), dated the 29th January 1903, Mr. D. A. Allan, Forest Ranger, 
2nd grade, assumed charge of the Mergui Range on the forenoon of the 
18th March 1903. 

7 th May 1903 —No 164 —Under the provisions of Articles 260, 233 and 
308 (6) of the Civil Service Regulations, Mr. C. B. Smales, Deputy Conser- 
vator of Forests, is granted privilege leave for three months and furlough 
in continuation thereof fnr one year and five months, with effect from the 
date on which he may avail himself of the privilege leave. 

7t h May 1903.— No 165 —Under the provisions of Articles 260, 233 
and 308 (b) of the Civil Service Regulations, Mr. A. H. M. Lawson, Deputy 
Conservator of Forests, is granted privilege leave for three months and 
furlough in continuation thereof for three months, with effect from the 
26th May 1903, or such subsequent date us he may avail himself of the 
privilege leave. 

7 th May 1903 —No. 166.— Mr. J. .T Rorie, Officiating Deputy Conser 
vator of Forests, is transferred from Working Plans duty in the Rangoon 
Division to the charge of the Prome Division, wee Mr. A. H. M. Lawson, 
Deputy Conservator of Forests, proceeding on leave. 

(Foreeti.)— No. 167.— .Mr. A. Rodger, Officiating Deputy Conservator 
of Forests, is transferred from Working Plana duty in the Pegu* 
Division to the oharge of the Thayetmyo Division, viee Mr. C. B. Smales, 
Deputy Conservator of Forests, proceeding on leave. 

7th May 1903.— No. 4 - {Corrigendum). —In this office Notification Not 
8, dated the 27th April 1903. for the words “the Railway Range” road 
M special duty in or about Railway Depdts. 1 

lit* May 1903.— No. 169 -The following alterations in rank are 
ordered in the Forest Department 

With effect from the 26th March 1908, consequent on the departure 
on leave of Mr. C. E. Muriel, Deputy Conservator of Forcste, 
2nd grade : 

Mr. F. J. Branthwaite, Deputy Conner vator, 3rd grade, to offieiate 
as Deputy Conservator, 2nd grade. 

Mr. A . H. M. Lawson, Deputy Conservator, 4th grade, to officiate as 
Deputy Conservator, 3rd grade. 

Mr. A. Lawrence, Assistant Conservator, 1st grade, prov. tub; to 
officiate as Deputy Conservator, 4th grade. 
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Ilf* May 1908.— No. 170. —Under the provision* of Articles 8 S3, 900 
and 836 of the Civil Service Regulations, Mr G. K Parker, Deputy 
Conservator of Forests, is granted privilege leave for three months and 
leave on medic *1 certificate for sis months io continuation thereof with 
effect from the date on which he may avail himself of the privilege leave. 

Ilf* May 1903— No. 171 -Mr. A. E. Roes, Deputy Conservator of 
Forests, in posted to the charge of the West Salween Division, sice Mr. G. 
E. Pinker, Deputy Conservator of Forests, proceeding on leave. 

12#* May 1903— No 172— The furlough for one year granted to Mr. 
E. M Buchanan, Extra Deputy Conservator of Forests, in this Department 
Notification No 189 (Forests), dated the 2nd April 1908, has been com* 
mated by His Majesty’s Secretary of State for India into leave on medical 
certificate and extended by two months. This Department Notification 
No 118 (Forests), dated the 1st April 1903, is hereby cancelled. 

9. — Assam Gazette.— A' t7. 

10. — Hyderabad Residency Gazette.— Nil, 

11. — Mysore Gazette. 

17f* April 1903 — C. No. 747—10 —Under Article 188 of the Mysore 
Service Regulations, Mr H. Srinivasa Ran, Assistant Conservator of Forests, 
Mysore District, is granted privilege leave of absence for eight days, with 
effect from the 20th April 1903, or such other date as he may avail himself 
of the same. 

12f* May 1908.— No. 1709— 6995— Tn modification of Notification 
No. 254—1887. dated the 17th October 1908, the Government of His High- 
ness the Maharaja of Mysore are pleased to direct that Mr. B Raiimsaaiiii 
Iyer, Forest Settlement Officer, Kadur and Chiteldrug Districts, be also 
appointed Settlement Officer in respect ot forests of the Hassan Oistnct, 
which have been notified under Section 4 of the Mysore Forest Regulation 


Pioneer Frees, Ha. 761—1-7.03. 
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I.— Omrti oy India. 

»* A/«» lOOS-No. 677-258 6-P-Mr. A. M. Betttlwr, Connmtor, 
2nd grade, Upper Burma, is ^mnfced privilege leave for three months 
combined with furlough for fifteen months, with effect from the 21»t 
May 1903. 1 

Mr J. Copeland. Deputy Conservator of Forests, 1st grade, Burma, 
is appointed to officiate as Conservator. 3rd grade, until further orders, and 
to hold charge of the Southern Circle, Upper Burmai of whioh ho relieved 
Mr. Beuther on the afternoon of the 20th May 1903. 

H/AJsaelOOS -No 636-80-7 F.-Mr J. A. McKee. Conservator 
of Forests, 1st grade, United Provinces, is granted privilege leave for three 
mnntha with effect from the 2Btli May 1903. combined with furlough 
extending to the 8th December 1903. 

From the former date, the following appointments are made : — 

(*) Mr. .A. M. Beuther, Conservator, 2nd grade, Upper Burma, on 
privilege leave, to officiate aa Conservator, 1st grade. 

(•<) Mr. F. Beadon Brvant, Conservator, 2nd grade, Punjab, to officiate 
as Conservator, lat grade, otce Mr A. M. Beuther. 

(•ii) Mr. II. D. D F renob, Deputy Conservator, 2nd grade, Bengal, to 
officiate aa Conservator, 3rd grade, in charge of the Oudh Forest 
Circle, United Provinces, of which he relieved Mr. McKee on the 
afternoon of the 27th May 1903. : 

IMA June 1903.— No. 666- 119-8-F.— Privilege leave for three month*, 
Under Articles 246 and 260 of the Civil Service Regulations, combined with 
furlough for five months, under Articles 233 and 308 (A), is granted to Mr. 
B O Coventry. Instructor at the Tmpeiial Forest School, Dehra Dun, 
with effect from the lat July 1903, or the subsequent date on which he 
may avail himself of it. 


J.— Madias Gizkttk.— 

MHh May 1903.— Under Article 260 of the Civil Service Regulation* 
{4th edition), the Board of Bevenue has granted Mr. E. C. II. Masenrenhes, 
<Rxtra- Assistant Conservator of Forests, privilege leave for one month 
ltfth effect from or after 24th May 1903. , 

29*rf i/eg 1908.— Transfer **- The following transfers are ordered:— 

JMr. L 6. Janet, Banger, 5th grade, from South Coimbatore division 
to Thnnevellv district, to relieve Mr. J. P. Naearsth, Banger, Mb grade, 
who Jo transferred u> North Coimbatore division. W 

II. M By. T. V. Aramegam Pillai, Banger, 3rd grade, acting, mb. 

Sf-t North Coimbatore division, is. on return from leave, tmnsfened 
IS Im evslly district to relieve M. ft. By. A. R Rama Row. Banger, 4th 
tmiwkoi tnuferndtolMM'tiMriot ’ * ' 


98nd May 1903 Tt csj/si j.— T he following t rans fers ere ordered 

MS* r ’ * ** bt r 

•** ,nd«, fco» KurmI 
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(3) If. R Ry.N. Swaminatha A iyar, Ranger, 6th grade, fmm Visage- 
patam diatriot to Kurnool diatnct on relief by Acting Ranger G. Seenayya. 

3%tA May 1803 — M. R. R y K G. Venkatrams Aiyar, Ranger, Rfllary 
district, is" granted privilege leave for one monili and twenty day* from 4th 
If ay 1903, under Aitide 200 of the Civil Service Regulations. 

29 th May 1903— Mr. T. N. Hearney, Extra- Assistant Conservator of 
Forests, 1st grade , on return from Cnorg, is posted to North Coimbatore 
'to work under the oidera of the Diatrict Forest Officer, 

4th J*»e 1903 — M. R. By. R. Snndram Pillai, Forest Ranger, 2nd 
grade, theNilgin distnet, is granted privilege leave, under Articlea 260 and 
346 of- the Civil Seivice Regulations, for thiity days from 6th June 1903. 

Jew 1908 -‘•No 233 -Mr. J L. MacC. O'Leary, Assistant 
'Conservator of Forests, is granted furlough for eighteen month* with affect 
from the J6th June 1901 

10tt June 1603 — No 243 -The service of Mr. E. C. M. Mascarenhsa, 
, Extra -Assistant Conservator of Foiests, 4th grade, on probation, are 
placed at the disposal of the Chief Commissioner of Coorg on the expiry 
of hia leave. 

S.— Bombay Gazette. 

23i d May 1903— No. 692.— Messrs. A. D. Wilkins and G. R Dux- 
bury. Deputy Consei v.itora of Foiests, leaped ively delivered over aud 
received charge of the Divisional Forest Office, Poona, on the afternoon of 
the 16th May 1903. 

260b May 1903 — No. 1839 -Messrs G P. Mi'lett and W. %. diplea. 
ion. Deputy CJons^rvatois of Foiests respectively delivered over and 
received charge of the Northern Forest Division of Kanara on the after- 
noon of the 14th May 1903 

Mr. G P. Willett alsn delivered over charge of the Sub Divisional 
Forest Office, N. D., Kanara, to Mr. W. E. Copleaton on the same date in 
.the afternoon. 

‘ 27 th May 1903— No. 027 -Messrs J Dqdgann, Deputy Conservator of 
Forests, and T B. Fry, Conservator of Forests, respectively delivered 
over and received charge of the Divisional Forest Office, Wotking-Plan^ 
C. C, on the afternoon of 22nd May 1903. * — - 

30 th May IPOS— No. 3610! — In modification of Government Notifi- 
cation No. 1131, dated 10th February 1903, Mr. W. A Talbot, Conservator 
"of Forests, 2nd grade, ia allowed privilege leave of absence for can 
month and three days, in combination with furlough for eighteen month*. 

1«f Jane 1903 — No. 677.— Mr. J D. Maitland -Kirwati, Assistant 
Conservator of Forests, reported himself for duty in the undersigneds 
•office on the 20th May 1903, before noon, as per Government Notification 
No. 2103, dated 25th March 1903, Revenue Dej ai inient. 

1 1 16M Jane 1908— Na J914 —Mr G R Mane, Estra- Assistant Censer* 
biter of Forests, i e tamed from the thirty days’ pi ivilege leave and received 
dhhrjfb of the Sub^Dtvjaigpal Forets Office, N. I)„ Kanara, Imnt Me. Nf* 
B. Copleaton, Divisional Forest Offioer, N. D, Kanara. on Git totmom of 
JaUnatanjh 

.. IffiA Jaw 1903-No. 3897^Mr. H. Murray, Acting Conservator of 
Forests, 3rd grade,* ia allowed ftidta privilege leave as may be <tyn- to 1 hfcfc 
m th o. da|e he avfcits liiffiMOTtf it, in combi nation it feh tnoafei 
kti on dhffrat prbroto aflWts for 4 meh -parted at may bring' ih# r «oi«Mii*d 
period of absence up to six mouths* 


nmcn fmom oftomu, atiBm Ur’ 


• MM <Am 190t— No 8888. -Hi* E«wM*my «m OoTtraor Id OMdoU 
ie pleased to Make the following appointments 

Mr. G. P. Miilett to act as Conservator of Forests, vtoe Mr. W. A* 
Talbot and during the absence on leave of Mr. K 11 uri ay, continuing to 
bold charge of the Not them Cttele pending further orders. 

Mr. T. R. 1). Bell to act as 1st grade Deputy Conservator of Forests 
we* Mr. Miilett and to hold charge of the Stud Circle during the absence of 
Mr. U. Mutray, or pending furthei orders. 

Mr A C Robisnson. L C. £ , to act as Divisional Forest (Nicer, 
West Khandeeh, otne Mr Bell, pendiug further orders. ' 

Mr A G Edie to hold charge of the office of Divisional Forest Officer, 
East Khandesh, in addition to his own duties, as a temporal y measure* - 
pen ling further orders. 


4. — Bengal Gazette. 

* 26/1 May 1903— No 748 T R.--In supersession of portion of Notifa** 

tioo No 271 For., dated 19th Januaiv 1903, and in consequent of the 
changes notified in Notification No 1286 For, dated 10th March 1903, and 
No 977 For. dated 21st February 1903, the following reversions and 
promotions are uidered — 

Mr. J. W A. Grieve, Deputy Conservaror of Forests, 4th grade, 
sub. pro irm , reverted to Assistant Conservator of Fotests, 1st giade, from 
6th January 1903. was pimnoied to officiate as Deputry Conservator of 
Forests, 4th grade, on 9th -J m uary 1903 and to he Depnty Conservator 
of Forests, 4th grade, sub. pro tun , on the 19th February 1902* 

Mr. E R Stevens, Assistant Conservator of Forests, 1st grade, sub, 
pro iem. reverted to Assistant Conservator of Forests, 2nd t cade, froftr 
6th January 1903, and was promoted to officiate as Assistant Conservator 
bt Forests, 1st grade, on 9th January 1903, and to be Assistant Con- 
servator of Forests, 1st grade, sub. p*o tiuu, on the 19th February 1902. 

204k Man 1903 -No 704 T R — Mr E E Slant, Nitre- Assistant Con- 
narrator of Forests, attached »o tbs Su ndor bass Fosagt Division, is r rested 
privilege leave, under Artiole 200 of the Civil Sorvioe Rsgu'ations. for one 
moaftk. with etfect from the 81st May 1903, or from seek subsequent date 
as be may be relieved of his duties. 

tok Jam 1903— No. 914 T R -Sir Henry A. Farrington. Barb, Depqto 
Conservator of Foreata, in charge Jaipuiguri Forest Division, is greet e d 
euntbired leave for eight months, wt, privilege leave for ene month and 
twenty-four days, under Article 833 of the Civil Serviae Regulations, and 
totisagh for the remain 'ng period under ArtMe 302 t'tfcnf the fiaguMsn*. 
with effect from tbs 1st July 1902, or from aw>h v enbsoqueot date ns hs may 
avail himself of it. 


Mr. W. M Green, Deputy Conservator of Forests, fg elarpe Kamtong 
ferret Ifririen, is appointed to hold clreign of the JetpaigUri Forest 
Mvkkm to addition m his prereatdtoMa, MrtoMffi **"•«»» dmfe* 
Itu ebstndn nn leave of Sir H A Farrington, ortfutit fugtbsr orders, 


Provinces of Asia **+Gvpm&ixiem. 

Ip* ***** 1900— No. 2026-ir. 23V0. r Lain Gulabffi* Extra -MMgtt 
flsassrev vof ForeffiMn charge of tWto b s tw pu r Forest Difisiea aTtop. 
MmsUM* to Mold tone wf tlw D*re dfci .Fees* Biftoou A the 
mmmwU to addMjoatoW rtto 



Is 


SXTK ACTS FROM OFPIOfAL 


: iOCSl— No 2113— II.BOC. — B**bu Nand Mai, Ekto*AUIttaot 

Obnumter of Forests, in charge of the Ranikfeft Bnb-Diviaiou of tbc 
Naini Tal Forest Division, vu on special duty in the Bhabar and Tarae 
estates in the Naini Tal district for uie purpose of drawing up a scheme of 
ibangement for the forest areas, from tad 8th April to 11th May lfi08, 
inclusive. t 

10 A Aim 1908-No 9308-11 987C.-Munahi Mfhdi Husain, Extra- 
Assistant Conservator of Forests, attached to the Oat^wal Forest Division 
of the Central Circle, to hold charge of the Delira Dug Foreet Division of 
the School Circle, sice Lala Oulab Bai. 

17th Jut* 1908-No. 2491 - It —8870 — In Notification No 2306-11 
8870, dited 10th June 1908, appointing Munsli' Medhi Hasan to the rharge 
df a Forest Division, for “ Debra Dun Foreet Division” read “ Sabaranpur 
Foreet Division.” 

16(4 June 1903— No. 081— VII 4B&B-23.— The undermentioned gentle- 
men, other than Deputy Collectors, are declared to have passed the 
Departmental examination of Junior officers held on the 14th April 1903 
ana following days in the subjects specified below 

Foreet Offxert. 

Foreet Law. 

Mr. £. A, Courthope. 

Land ih sense Syeteme. 

Mr E. A. Oourtbope. 

Procedure and Account*. 

Mr. £. A. Courthope. 


fi,— PURJAB GAZKTTB. 

98* May 1908-No. 262-A. L. No. 10.— Errata to Punjab Govern- 
ment Notifications Nos. 238— A. I* No. 10, dated 7th April 1002, 297— A. 
L. No. 14, dated 7th May 1902, and 457-A L. Nu. 90, dated 28th July 
1902*- 
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M Bfcraicre rnon otnoui. outmt 


' «SM tt*y IBM— No. MO —A. L No. 11— The following change* ton 
tekopi plac* in tho Lio* of Fnieat Otteere in the Aeoooiatod Provinces with 
effect from the dote specified Against each : — 











tomuon from omnui 


fjftft 

M Jfc« 1908— No 284- A L. No 18 —The fo'lnaring hunt 

teli<»ti place in the Lilt of Forest Officers in the A moots tod Province with 
•wet from the date ipidfied igunwt fact - 


H ante 

Fr— eut grade 

Grade to a blob 
promoted or 
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Mr. JK ■. Bartlett 

Deputy Omwurva 
tor, 4th grade 

Offidatlng Deputy 
Onaa-natnr, M 
grade 

Vr Alt V Baa 
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Officiating Deputy 
CnnMrvator, 3rd 

grade 

Deputy Contarva 
tor, 4th grade 

Mr. A. F IWdval 
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grade 
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vator Ut grade 

Mr A 8 Lowrle 
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grade 
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grade. 

Mr A St V. Bee 
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Conservator, Srd 

grade 

Mr. A P Pawlval 

Aaatatart Conner 
valor, lat grade 

Officiating Deputy 
Conservator, Uh 

grade 
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hit .EXTRACTS PROM OFFICIAL GAZItTTMK 


7 — Central Provinces Gazette. 


. »* ** — Privilege leave for three month*, under 

Article 200 of the Civil Service Regulation* (4th edition), Combined with 
epecml leave on uigent private affairs for three month*, la granted to Mr. 
A. P Peroival, Officiating Deputy Conaervator of Forests, with effect, hem 
the 88th May or the subeequt nt date on which he may avail himaelf of it 


Slef Mop 1 90S— No. 2087.— Mr. A. A. Duobar-Brander, Officiating 
Deputy Conservator of Foreeta, M and la Division, ia posted to the charge of 
the Seoni Forest Division and will relieve Mr. Fais Bakbab. 


21st May 1003-No. 2088 — Mr. Fain Bakhah, Forest Divisional Officer* 
Seoni, la transferred to the Balsghat Forest Division and will relieve Mr. 
Peroival. 


WtkMap 1903-No. 2283.-Mr. W. G. Morgan. Asai.Unt Censer- 
valor of Foreata, attached to the Hoaliangabad Forest Division, is transferred 
to Jubbulpore, and will be attached to the Direction Diviaion until further 
orders. 

M June 1903— No. 2812.— Mr. C. A. Von B. Malcolm, Assistant 
Conservator of Forests, attach d to the Balaghat Division, is transferred to 
Nagpur a* d will be attached to the Direction Division, Bouthern Circle, 
until further orders 


8— Burma Gazette. 

26 tk May 1903— No. 10.— With reference to Revenue Department 
Notification No. 178 (Forests), dated the 18th May 1903, Mr. F. H. Todd, 
Officiating Deputy Conservator of Forests, received charge of tlie Taw 
Division from Mr. F. J. Bran th waits, Deputy Conservator of Foreata. ou 
the afternoon of 20th May 1903. 

80fA Map 1903— No. 7.— With reference to Revenue Department 
Notification No 104 (Foreeta), dated the 20th Mav 1903, Mr. W R. French, 
Estra- Assistant Conservator of Forests, reported hia arrival in the Tharra.* 
waddy Diviaion on the forenoon of the 21st April 1903. 

3rd June 1908 —No. 197— Under the provisions of Articles $64 and 
980 of the Civil Service Regulations, privilege leave for three months is 
granted to Mr. H L P. Walsh, Assistant Conservator uf Forests, with 
effect from the date on which he may avail himself of it. 


Mr. Walsh is permitted to overstay his leave by 16 days under Artiole 
961, Eaeeption (1), of the Civil Service Regulations. 


No 196.— Under the provisions of Artiolee 246 and 260 of the Civil 
Service Regulations, privilege leave for three months ia granted to Mr. R <3. 
A Pinder, Extra- Assistant Conservator of Foreeta, with effeet from the date 
on which he availed himself of it 


4ffi June 1903— No. 199.— Under the provisions of Artioles 946. 96 0, 
983 and 806 (A) of the Civil Scrvioe Regulations, Mr. C. B. Smales, tfapam 
Co nser vator of Foreata, is granted privilege leave for three moutha aM 
furlough io continuation thereof for one year and nine months, with «&et 
from the date on which be may avail himself of the privilege leaf a. 


Tid e Department Notification No. 164, dated the 7th May 190R hi 
hereby eanoelled. 

814 Jum 1908— No. MB.— Under the provisions of Artie's* M HI 
rttd 806(6) of the Civil Service Regulations, Mr. >M: B. FnwfiH, Eiti%AMil9 
•at Conservator of Forests, is granted privilege leave for three meatbe And 



FXTRACT8 FROM Ol FlClAl qAFFTTRH llT„ 

* n 0ol Jtinuation *•»«» f frr one year with effect from the let Jnna 
1008 or atidi subsequent date ae lie zua\ at ail himse’f of the privilege leave 

5/A Jane 1903— No R - In continuation of line office Notifications 
Noa 5 and 6 dated the 22nd Mat 1903 Mann* Moh Forest Ranger, 2nd 
grade assumed eliai ge if tlir Rstlwsj Range, Rangoon Division on tie 
foienoon of 1st Jiin*» 1903 relieving Maung Po To, Forest Ranger, 1st 
grade 

9M Inn* 1908 No 9 - With leferenre to Revenue Department N>h 
fleatinn No 166 (Fmest*) dated the 7th Mav 1903 Mi J J Rone, Offit ist 
mg Deputy ( « use tatoi of Foiestu assumed charge of the Piome Division 
on the afternoon of 3rd June 190J lelieving Mr A H M Lawson Deputy 
Conservator of Forests 

10/A June 1903 - N i 212 —Tins department Notification No 188 
date the 22nd Mav 1903 ishetebj cancelled 

Ifi/A May 1901— No 5 —With leferenre to Revenue Department 
Notification Nt 171 (Forest) dated the 11th May 1908 Mi A £ Rose, 
Deputy Coiiaeivator of Forests assumed charge of the West Salween, 
Division, relieving Mr G K Paiker, Deputy Conservatoi of Forests, on the 
afternoon of the llth May 1903 

16/A May 1903— No 7 —Mr C E Murfel, Deputv Conservatoi of 
Forests, received dial ge of the Py in maiiA Division from Mr F H Todd, 
Deputv Conseivatoi ot Foi«**ta on the forenoon of the 14th May 1903 

18 A May 19(3 — No 176 —Under the provisions of Articles 283 260 
and 308 (b) of the Civil Service Regulations Mr F J Bran th wait e, Deputy 
1 onservator of Forests, is granted privilege leavq for tluee months and 
furlough in continuation thereof fm one year two months and eght days, 
with effect from the 20th Ma\ 1903, or subsequent date on wh'cli he may 
avail himself of the privilege leave 

18/A May 1903— No 177 —On return from leave, Mr 0 E Muriel, 
Depot j Conservator of Foissta, » posted to the diarge of the Pyinmana 
Forest Divis on tire Mr F H Todd, Officiating Deputy Gunnel vator of 
For* ate, tiansferred 

18/A May 1908- No 178 -On relief by Mr C £ Mnriel, Mr F H 
Todd Offi mting Deputy Conservatoi of Foiesta is transferred from Pym- 
mana to the charge of the Pskokku Forest Division, eire'lfr P J Bran th- 
us te, Deputy Conservator of Forests, proceeding on leave 

20/A May 1903 -No 181 —Mi A. Lawrence, Officiating Deputy 
Gonservitor of Forests, is trensfei red fiom hie duties as Personal Amstant 
to the Conservator of Forests Southern Circle and posted to the charge 
of ihe Mandalay Forest Division, wee Mr J Copeland, Deputy Conservator 
of Forests, tiansferred 

20/A May 1908— No 184 —On his return from 4«pvtation to the 
Federated Malay States, Mr W R French, Extra A suntan t * Conservator 
of Foretts, is posted to the Tharrawady Forest Division 

21«f May 1908 — No. 6 — Mr J Copeland, Officiating Ooneemtor of 
Forests, reorived oliarge of the Direction Division, Soothers Circle, (run 
Mr A Lawrence, Officiating Deputy Conservator of Furpta, on the after- 
noon of the 90th May 1908 

22sd May 1903 - No 188 -Mr P E , Plenket, Extre^Asmstant (W 
valor of Forests, is transferred from girdling duly in the Toungoo Dtvinai 
fo site West Salween Division, sue Mr 8 A Deed, proceeding** Dave, 



Izvi extracts from official gazettes. 

22ni M*v 1908— No. 5.— Under the provision! of seotion 838 of the 
Civil Service Regulations, furlough for one year is granted to Muting Po 
Tu, Forest Ranger, 1st grade, with effect from the date on which he ie 
relieved of bis duties. 

fled Met f 1903— No 6 — Maung Mo, Banger, Slid giade, is transferred 
from the Tharrawaddy Division to the charge of the Railway Range, 
Rangoon Division, in place of Maung Po Tu, Ranger, 1st grade, proceeding 
ou furlough. 

9.— Assam Gazette. 

25iA May 1903— No. 4817G.— The following Notification by the Govern* 
ment of India, Department of Revenue and Agriculture, ie republished : — 

Forests— No. 616— 66-4F .— Dated Simla , the IMA Mmjf 1903— The 
services of Mr. J L. Pigot, Deputy Conservator of Forests, let grade, 
Assam, are placed at the disposal of the Government of Ceylon, with 
eftect fiom the 11th January 1908. 

5th June 1903— No. 6086G— The following ie published : 


The undermentioned officer has been granted by His Majesty 1 * 
Secretary of State fur India extension of leave as advised in list dated the 
8th May 1908 : 


Name. 

Service. 

Appointment 

Period and nature of 
extension. 

Mr. J. E. Barrett ... 

■ 

Deputy Conser- 
vator of Forests, 
Assam. 

Two months on medi- 
cal certificate. 


10/A June 1908 — No. 5186G —On the report of the Central Kxamina* 
tion Committee, the Officiating Chief Commissioner directs the publication, 
for general information, of the results of the half -yearly Examination of 
Assistant Commissioners, Extra-Assistant Commissioners and other Officers, 
held on the 4th, 6th, 6th, 7th, and 8th May 1903 
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IXTHACTS FKOM OFFICIAL GAZETTES. livii 

10.— Hyderabad Residency Gazette— Nil. 

11— Mysobe Gazette. 

18/A Mmy 1903 — So. 709— 6995.— In modification of Notification No. 
954 — 1887, dated the 1 7th October 1902, the Government of Hie Highness 
the Maharaja of Mysore are pleased to direct that Mr. B. Kamaswami 
Iyer. Forest Settlement Officer, Eadur and Chitaldrug Districts, be also 
appointed Settlement Officer in respect of forests of the Hessen District, 
which have been notified under Section 4 of the Mysore Forests Regula- 
tion. 


85 til May 1908 -No. 786 - 7451.— The eight days' privilege leave of 
absence granted to Mr. H. Srinivasa Kao, Assistant Conservator of 
Forests, Mysore District, in Notification No. G 747—10, dated the 17th 
April 1908, is hereby extended by two days. 

6/A June 1903— No. 806— 7685.— Mr. U. llamas warn i Iyer, B.A., 
Forest Settlement Officer, Eadur and Chitaldrug Districts, was {panted 
privilege leave of abeence from 1st to 21st March 1903, under Article 188 
of the Mysore Service Regulations 


Press, No* 986.-1-643. 




V1J1'— EXTRACTS FHOM OFFICIAL CAZETTE5- 


1. — Gazette on India. 

10fA July 1908 —No. 772— 11IM0-.F.— Mr. R. S. Hole. Officiating De- 
puty Conaei vtttor of Foreata, 4th grade, C'ential Province*, ia appointed to 
officiate an Instructor at the Imperial Foi eat ScImmi), Dehra l)uu, with 
effect from the afternoon of the 10th June 1003, until further orders. 

2. — Madras Gazhitk. 

\1ifk June 1903. — No. 251. — Appointmemti. 

(1) Mr. H. F. A I blit boot to act aa Deputy Conservator of Forests. 
3rd glade, » ire Mr. C l>u Pre Thornton ou leave, until the return of Mr. F. 
C. L Cowley-Brown from leave. 

(2) Mr. P. C. L Cowley-Brown to act as Deputy Conservator of 
Foieats, Bid glade, from the date of lias return to duty, vice Mr. C. D. P. 
Thom ton on leave. 

(3) Mr. J. S. Scott to act as Deputy Conservator of Forests, 4th 
grade, rear No. (2). 

(4) Mr. F. A. Lodge to act s« Deputy Conservator of Foreata, let 
grade, during the absence of Mr. H. J. A. Dorter on leave or until further 
orders. 

(5) Mr. C. D. McArthy to act at Deputy C on serv a tor of Foreata, 
2nd grade, eiee No. (4). 

(6) Mr. H. A. Latham to act as Deputy Conservator of Forests, 3rd 
grade, with effect Iruin the date of his return to duty, vice No. (A). 

(7) Mr. B. H. Barlow Poole to act as Deputy Conservator of Foreata, 
4th gtade, with effect from 5th July 1902, during the absence of Mr G. 
F. F. Foulkes on leave or until further ordere. 

(8) Mr. W. Aitchiaon to act as Deputy Conservator of Forests. 4th 
grade, with effect from 9ih July 1902, dunng the absence of Mr. 8. Goa on 
leave or until further ordera 

Nefe.— The above two appointments will modify so grach of Notifica- 
tion No. 445, published st page 1236 of Part I of the Fort St. ftevrge 
Gatette, dated 9th December 1902, ae related to the acting promotions of 
Messrs. Barlow Puule and AitchiHoa. 

19/4 June 1908 —No. 2fl2.-7Wwf.--Mr. H. B. Bryant to be District 
Forest Officer, Madura vice Mr. H. J. A. Porter, 

25/4 June 1903 —Leave —Under Article 290 of the Chril Service Regu- 
lations (4th edition), the Board of Revenue baa granted privilege leave fur 
three weeks to M R. By. M. Rama Bao Avanal, District Fotest Officer, 
North Balm Division, with effect from 9th July 1908. 

ics4 Jam wop.— Trentfer .— M R. Ry. V. SL Venkatrama Aiyar, Ran- 
ger 6ih glad* ie transferred from Ganjam to Kumool 



lx* IXTKACTS KKOM OFFICIAL GAZKTTBA. 

6 *h July 100® —Promothne. —The following promotions are ordered 
with effect from 31st M uch 1913. the date of isuning with honours the 
final examination at the Forest School course of 1901-1903 :— 

(1) X R VenkataruiiMt Aiyar, Ranger, 6th grade, North Coimbatore 
Division, to be supei mnneniry Ranger 4th grade 

(2) Mr. A. M C Littlewoud, Ranger, 6th grade, South Coimbatore 
Division, to be Supernumerary Ranger, 4th grade 

9/A July 1903. -Port fir motion qf Appointment.— VI. R. Ry. C. Sinsyya, 
acting sub pro tern. Ranger. 6th graoe, Vizagapatam District, is von filmed 
with effect from 10th June 1903. 

Promotion* —The following Deputy Rangers are promoted temporarily 
to the 6th grade of the Rangers' class from 1st July 1903 

(1 ) X. Venkatasubbarow, Deputy Ranger, 2nd grade, and sub. pro itm % 
1st grade. 

(2) Saiyed Yasaiiu Saib, Deputy Banger, 3rd grade, and sub. pro tem. 
1st grade 

(3) H. Rama Bow, Deputy Ranger, 3rd grade, and sub. pro Urn 
1st giade. 

12 th July 1903.— Lease. -M. R. Ry. K Ramaswsmi Aiyar, Ranger, 
Vizagapatam D'sti let, is granted privilege leave fur one mouth fioiu 6th 
August 1903, under Aiticle 200 of the Civil Service Regulations. 

8.— Bombay Gazette. 

SOtk June 1903 -No. 2309. -Mr. W. A. Wallinger, fittra- Assistant 
Conservator of Foiesu, delivered over and Mr. E. G Oliver, Divisional 
Forest Officer, Dharwar, received chatge of the Sub- Divisional Forest Office, 
Dharwar, on the afternoon of the 17tb June 1903. 

1* July 1903.— No. 1036 - Messrs. T. R D. Bell, Deputy Conservator 
of Forests, 4th grade, and K. E A. Elliott, Assistant Collector, respectively 
delivered over and received charge of the Divisional Forest Offices, East 
and West Kbaudeah, on the afternoon of the 20th June 1903. 

3rd July 1903.— No. 1068.— Messrs. REA Ell ott, Assistant Coll* otor, 
and A G. Edie, Deputy Conservator of Forests, 4th grade, tesiiectively 
delivered over and roeivtd charge of tbs Divisional Forest Office, East 
Khandeth, on the afternoon of the 23rd June 1903. 

4 th July 1908.— No. 2494 — Messrs. N. D. Batarawala, LCE, and 
W. A Wallinger, Extra- Assistant Conservators of Forests, respectively 
delivered over and ret efved cbaige of the Kolaba Division on tbs forenoon 
of the 24th June 1003. 

16/A July 1903.- No 1 238. -M earn. R E. A Elliott, Assistant Collector, 
and A. C. Robinson, Eztra-Asrstaut Conservator of Forests, 1st grade, 
respectively delivered over aud received charge of the Divisional Forest 
Office, West Khandeah, uu the forenoon of ills 3rd July 1908. 


4.— Bengal Gazette. 

17/A Jims I903.-No, 1122 T. B.- Consequent on the depart** of 
Mr. J. W. A. Grieve, Deputy Conservator of Forests, 4th grade, fuUffia’ 
live pro iompott, on the afternoon of the 17th May J90fi, on tint titles 
mouths' privilege leave, combined with four months furlough, granted to 
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him in Notification No 279TR, dated the Sftth April 1903, the following 
tenipoiHi > piomotiont aie 01 dried w tli effect fiou the 18th May 1008 — 

Mr T H Mon tenth, Assistant ( nnservator of Forests, lit grade, to 
officiate as Deputy Conservator ot Foieata, 4th grade 

Mr .7 L Raker, Amiatant Conner vat or of Forests, and ‘grade, to 
officiate aa Aeaietant Conservator of Furesta, 1st glade. 

17//* June 1903 - No 1 168T. R —The following temporary promotions 
are o. dried, with effect fu»m the 20th 1908, nee Mr HDD Fienoh, 
Ueyiim Conaenatm of Fonnte, 2nd prude, teuipoiaiiiy tiarsfeired to 'the 
Oudh Cucle United Pi evinces, as Officiating Conservator of Forests, 
3rd giadc — 

Mr. U B Osraaston, F C H. Depute Conservator of Foi eats, 3rd grade, 
to officiate as DepuU Conienatoi of Forests, 2nd glade. 

h C C Hatt, Deputy Co^sei vator of Forests, 4th grade, to 
officiate as Deputy Gonaer\rtor of Fureets, 3id grade. 

„ £ R Stevens. Awstunt ( onaei vator of Forests, 1st grade, 
siibsuiutne /no t*mpore, to officiate aa Dsputy Conservator of 
Forests, 4th grade. 

20fA Jnnc 1903 —No I1MTR —Mr E R Comber, Estra Assistant 
Conserve! oi of Forests attached to the Chittagong Forest Division, is 
tiansfened and attached to the Suuderbans Forest Division. 

6f A July 1903 —No. 1859 A D —The Report of the Central Examination 
Committee having been lftteived, tLe leault of the first half yearly Depart- 
mental Examination of Amistant Magistrates and others, held on the 4th 
May 1903 and the two following days, is published for general informa- 
tion:— 


III— Forest Officers. 

The following Forest Officers have passed in the subject or subjects 
mentioned against them .— 

1. Mr. H. K Robinson ... Forest law, Land Revenue my stems, 

and Hindustani by the Lower 
Btandsid. 

S. Babu LaKt Mohan Sea ... Land Revenue systems. 


fi.— U nited Provinces op Aora and Ooihi Gazette. 


to 3903-No 3789 - 1I-6T8C — Pandit Rada Nand Gairola, 
Extra-Assistant Conservator of Foiests, in ehsige of the Pihbbit Forest 
Divislou of tkie Oudh Giro e, on being telieved, priviledge leave for three 
months, combined with furlough, fur a total period of fifteen months. 


M Jub 1908 —No. 3733—11-9370 -Mr. T. /. Campbell, Officiating 
Conservator of Forests, in obsrg* of the Central Circle, on being islieved, 
to revert to his substantive appointment as Uenuty Conservator of Forests 
gdto bs posted to the charge of the Nafcti VhlFoteet , Division that 
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6. — Punjab Gazette. 

(Uh July 1903.— No. 324— A. L. No. 15.— The following change* have 
token place in Lite Hat of Forest Officer* in the Associated Provinces with 
effect from the date specified agsiust each 



17fA July 1003.— No. 333.— Bxnmiuatinn.— Lais Mill raj, Extra-Assistant 
Conservator of Forest*, passed the following Departmental Examinations as 
laid down in Section 72, Forest. Code, on the dates noted 

Procedure and Accounts ,, ..7th May 1008. 

r.lt'Er} - 

7.— 'Central Provisoes Gaentte. 

Isf July 1008 —No. 4 — Y. M. Wadikar, Ranger, 4th grade, attached to 
the Raipur Division, is granted one month’s privilege from the 10th June 

ira. 

1st JMIrlM.— No 6.— Laiq Singh, Banger,** grade, attoohed to the 
Ghende DfvMon, is temporarily ttansferred to the fialaghat Division in 
ronneetioa with the sleeper works. 

l#f Ady 1008.— No.fl*- Sakha nun Vinevak Bpagwat, Ranger, 4th Made, 
attached to the Chanda Division, is granted privilege leave for tan i|d*t* 
half menthn from the 1st July 1908, or from las date i n which he mag 
be permitted to avail bhueelf of it 
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Sni July IflOS.— No. 2740.— Consequent on the transfer of Mr. R. 8. 
Hols, Forest Divisional Offcer, Jubhulpore, to the Imperial Forest School, 
Deli m Dun, the following transfers are ordered : — 

Mr Punaswamy Mudliar. Extra-Aaaiatant Conservator of Forests, 
in charge of the Nareinghpur Forest Division, to the Jubhulpore 
Forest Division, and to take charge of that division. 

Mr. P. Shankarnsth, Extra-Assistant Conservator of Forests, snb. 
pto /•*»., attached to the Damoh Forest Division, to the 
Narsinglipur Foiest Division, and to takecharge of that division, 

15 fh July 1903.— No. 2999.— Privilege leave for one month, under 
Art'ele 200 of the Civ I Service Regulations <4'h edition), ie granted to Mr. 
A St V Beecliey, Deputy Conservator of Forests in charge of the N mar 
Forest Division, with effect from the (1th instant, or the aubsequent date on - 
which he may avail huum If of it. 

Mr- 8. R. Parsons, Extra- Assistant Conservator of Forests now 
attached to the Nimar Foiest Division, in placed in charge of the 
division during the abeenee of Mr. Beechsy, or until further nrdore. 

8.— Burma Gazette 

WkJuue 1903.— No 214 — Under the provisions of Articles 240 and 
200 of the Civil Sen ice Reguhtnms, privilege leave f r two months and 
21 days is grunted to Mr. H C. Walker, Assistant Coir creator of Forests, 
with effect from the date on nhicli he availed himself of it. 

Mr. Walker is permitted to overstay his leava by 16 days under 
Article 261, Exception (1) of the Civil Servioe Regulations. 

22<uf June 1903 —No. 10 —With reference to Revenue Department 
Notification No. 214 (Formtsi, dated the Uth June 1903. Mr H C. Walker, 
Assistant Conservator of Forest*, made over, and Mr. W. R. French, 
Extra- Assistant Conservator of Fmesta, received charge, of the South 
Tbsrrswaddy Sub-division, on the afternoon of the 27th May 1903. 

17/a June 1903 —No 222 .— Under the provisions of A i tides 246, 260 and 
261 of the C : vil Se viee Regulations Mr J. G F. Marshall, Extia Deputy 
Conservator of Forests, is granted privilege leave for three months and 
16 days with effect from the date on which he may avail himself of the 
leave. 

18 AJuM 1903— No. 223.— Under the provisions of A rtioles 246 and 
260 of ths Civil Servioe Regulations, privilege leave for three months is 
granted to Mr. A. H. M. Lawum Deputy Conservator of Forests, w.th affect 
from ths date on which he may avail himself of the leers. 

Mr Lawson is permitted to overstay his leave by 16 days under 
Article 261 (1) of the Civil Servioe Regulations. 

This Department Notification No. 166, dated the 7th May 1908, ie 
hereby cancelled 

26fA June 1903.— No. 242. - Mr. ft. E. Mamba, AaMetant Conservator 
of Forests, is transferred from the Yamethin Sub-division of ths Pyinmaoa 
Division to the ohargs of the Magwe dub-division of the M tabu Division, 
fine Mr. J. G. F. Marshall, Extra-Deputy Conservator of Forests, 
proceeding on leave. 

*74 June 1908-No. §44. -Under the pretlsiona oT Artielss 246, 900, 
289 and 888 of ths Civil Service Regulations, privilege leave for two months 
and twsnty^sight dye, and furlough in sonM n wati on thereof lor onnyemsis 
fro nt s i to Nr. A a. Rsnoontrs, Kx f re- Assists* t Conservator of Fbresta, 
wkh affect from the date on which be wmy anil himself of ths privilege 
ears. 
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27 th June 1908 —No. 245 —Under the provisions of Article 290 o r the 
Civil Service Regulation*, privilege leave for three months ’s planted to 
Mr. W £. Johnson, Superintendent of Land Kecoids, with effect from the 
date on which he avails Inin self of the leave. 

2nd July 1903 'No 11.— Mr. H L. P. Walsh, A distant Conservator 
of Foreeta, relinquished charge of his duties in the Ruby Mines Division 
on the afternoon of the 20 h June 1908 and availed himself of the three 
luonthe sad 15 dsvs privilege leave granted him in Revenue Department 
Notification No. 197 (Forests), dated the 3rd June 1903. 

July 1903— No. 12 —Mr. R. C. A. Pinder, Extra* Assistant 
Conservator of Forests, relinquished charge of Iiim duties in the Sliweli 
8ub division, Ruhy Mines Division, and availed himself of the thiee inonths' 
privilege leave granted him in Revenue Dejiarttnent Notification No 198 
(Forests), dated 3rd June 1903, on the afternoon of the 4th July 1903. 

9fA July 1903 — No 369— The following Forest Rangers a*e appointed 
to be Extra-Assistant Conservators of Forests, 4th grade, prvr. nub., with 
effect from the 4th February 1903 : — 

Mr. Hatim Tai, Ranger, 1st grade. 

Mr. F. C Puikis Ranger, 2nd grade. 

9 th July 1003 - No 370 —The following promotions are ordered in the 
Subordinate Forest Service with effect from the 4th February 1903 

Mating Kyain/, Ranger. 2nd grade, to be Ranger, 1st grade, proa. tub. 

Maung Po Ta, Ranger, 3rd grade to be Ranger, 2nd giade, pro v. tub. 

10 th July 1903.— No 269 —The following alterations in rank are 
ordered in the Forest Department : — 

(1) With effect from the 12bh May 1903, consequent on the departure 
on leave of Mr. G. K. Parker, Deputy Conservator, 4th giade, pn,v. mb., 

lfr. H. L. P. Walsh, Assistant Conservator, 1st grade, pioe. tub., to 
officiate as Deputy Conservator, 4th grade. 

(2) With effect from the 14th May 1903, consequent on the return 
from leave of Mr. C. E. Muriel, Deputy Conservator, 2nd grade : 

Mr. F J. Bran th waite, Deputy Coneervator, 3rd grade, officiating 
2nd grade, to revert to his substantive appoii lmeiit. 

Mr. A. H. M. Lawson, Deputy Coneervator, 4th grade, officiating 
3rd grade, to revert to hie substantive appointment. 

Mr. H L P. Walsh, Assistant Conservator, 1st grade, pros, tub, 
officiating Deputy Conservator, 4th grade, to revert to hie 
proa, tub, appointment. 

(8) With effect from the 21nt May 1903, oooeeque’t oo the 
appointment of Mr. J. Copeland as Officiating Conservator and the 
departure on leave of Mr. F. J. Brantbwaite, Deputy Cuueervator, 3rd 
grade : 

Mr. C. E. Muriel, Deputy Conservator, 2nd grade, to officiate as 
Deputy Conservator. 1st grade. 

Mr. G. R. L'ing, Deputy Coneervator, 3rd giade, to officiate at 
Deputy Conservator, 2nd grade. 

Mr. A. H. M. Lawson, Deputy Conservator, 4th grade, to officiate at 
Deputy Coneerrater, 8rd grade. 

Mr. C. W. Doveton, Deputy Coneervator, 4th giade, to eflldftto a* 
Deputy Conservator, 3rd grade. 
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Mr. H L. P. Walsh, Assistant Conservator, let grade, pros . ««6, to 
officiate ms Deputy (Jo u set vat or, 4th grade. 

Mr. H C Walker, Assistant Conservator, 2nd grade, Officiating 
Assistant Conservator, 1st giade, to officiate as Deputy Conser- 
vator, 4th grade. 

(4) With effect from the 2Hth May 1003, consequent on the depatture 
on leave of Mr H. C. Walker, Assistant Conservator, 2ud glade : 

Mr L C. Davis, AHaistant Consei vator, 2nd grade, proo. tub. t officiating 
Assistant Conservator, 1st grade, to officiate as Deputy 
Conservator, 4th giude. r 

10th July 1903 - No 11.— With refeience 'o the Revenue Department 
Notification No. 100 (Foiests) dated 4th June 1003, Mr A. Rodger, Deputy 
Conservator of Foiests, assumed cliaige of the Thayehnyo D> vision oil thtf 
afternoon of the 4th July 1003, lelieving Mr. C. li. Siuales, Deputy 
Conservator of For* sts. 

10th July 1008 — No. 5— Mr U W. A. Watson, Officiating Deputy 
Conservitor of Fuiests, assumed charge of his dulif* hm Personal Assistant 
to the Conservator of Forests TenasHeriiu Circle, in addition to his other 
duties, on the forenoon of the 0th July 1^03. 

lfl/A July 1003 —No. C —With reference to Revenue Department 
Notification No. 244, ri.tted 27th June 1003, Mr. A S Recontie, Eatra- 
Assislaut Conservator of Fore-ts, availed himself of the leave gnuitsd 
therein on the afternoon of tlie 7ih July 1903. 

1C/A July 1003 —No. 7.— 4lr. 1'. E Plunkett, Evtra- Assistant Conser- 
vator of Forests, assumed charge of the Railway Revenue Run ire, with 
headquarters at Toungoo. ivleiving Mr. A 8. Rencontre, Estra- Assistant 
Consei vator of Forests, pioceeding on leave, on the afternoon of the 
7th July 1903. 

11/A July 1003.— No. 271.— Mr. H. W. A. Watson, Officiating Deputy 
Consei vator of Forests, iB transferred from Working Plans duty in the 
Shwegyiu Division and is appointed to he Personal Amis Uuit to the 
Conservator of Foiests, Teuasseriui Circle. 

0.— Assam Gazette.— Nil. 

10.— Hydkkabad Residency Gazette — ML 
11— Mysoke Gazette. 

27M June 1003.- No. 846-8022. -Under Article 188 of the Mysore 
Service Regulation*. Mr. M. (i. Rama Rao, Assistant Conservator 
of Forests, Ksdur Diet not, is granted pi ivilege leave of absence for ten 
days, with effect from the 1st Jul> 1003 or euoh other date as be may avail 
himself of the same The District Treasury Officer at Chikmagaiur will 
be iu charge of the current dun* s of the District Forest Office, during Mr. 
Rama Bao’s abseuce on leave or uutil further orders. 


Pioneer Press, No. Iu71.— 1-9-01. 
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1.— Gazette ok 1w>i a. 

Mi Antjuat 190.1 —No. 870—119 12-F— With reference to the notifica- 
tion of thin Department, No 65« F., dated the 18th June 1908, Mr B O. 
Coventry, Deputy Conservator of Forests, 4th (officiating 3rd) grade, 

f roeeeded on the leave granted therein, from the afternoon of the 13th July 
903, on wliieh date he «m relieved of hia dot tea aa Instructor at the 
Imperial Forest Behoof. From the same date Mr. Coventry reverted to the 
Punjab Forest Lint. 

Mr. R S Hole, officiating Instructor at. the Imperial Forest School, fa 
continued in that appointment, with effect from the afternoon of the 18th 
duly 1903. 

AM ***f*nt 1903,— No. 878—178 4 F —Mr. H. Slade, officiating Conser- 
vator of Foirsta, 3rd grade, Burma, ia granted privilege leave for three and 
a half uiontliM, with effect from the 8th August 1903, or the subsequent date 
on which lie may avail himself of It 

12/8 Au<j"*t 1903 —No. H9S— 173-7- F.— With reference to the Notifica- 
tion of this DefMrtment, No 87.VF., dated the 6th instant, Mr. A. F. 
<i radon, Deputy Conservator of Forests 2nd grade, Burma, is appointed M 
officiate aa Conservator, 3i d grade, and to hold charge of the Pegu Circle, 
Loner Burn. a, of which lie relieved Mr. H Blade on the afternoon of the 
4th August 1003. 


2. — Madras Gazette. 


19/4 July 1903 — M R.Ry. V. R Venkatrama Aiyar, lhnger, 8th 
grade, is transferred fi-om Rurnool to- Godavari diatriet, to join- on relief by 
Ranger Sheik RshimatuUah Sahib. 

6/A Aaguat 1003.— 1 The following candidates have passed the Depart- 
ments! test held in July 1901 in parts noted against onebe— 


Hams. 

HI T. V. Fwiluwamt 
(*) M. V. Sutra man Is 
(91 8. Jfefsppe Ijsr 


•rf*). 

Fnmator. 1st gvwts. the "U*W Alatrlot (A) 


Forester. Swfgmde. Madurm dklitat (•) 

Clark, Ulari.t Vbreat OSaa, the sUglria ' 


(•) 


3.— Bombay Gazette. ML 


A— Bbbbjl G'AZktt*. 

15* Jmtp 1906.— N«* *808 —Mr. J. L Baker, Aasistagt Conservator c I 
Forests, Bad grads, updating ia the 1st grade, is ar o meted to sffioisAsas 
Deputy Conservator of Forests, 4th grads, with effect from the 1st loir 
1906, Hoc Sir Henry A. Furrington, Deputy Conservator of Forests, 4th 
grUd*. on loavs, or nntil farther orders. 

3rd Awit 1908 — No. 8451 -The aervioes of Mr, E. JL Bumm* 
Assistant Ooossrvator of Forests, 1st grade, sad OAdating Bhpatgr 
•Conservator of Foresu, 4th grads, are pthoed at the disposal of tho 
Govoraneat of India ia the Revenue and Agricultural Department, in# 
sainisjrinrnt ia the JCUiwd Pit evinces, with' ea s el from the date on whkh 
heii relieved of the charge of the Stughbhua forest DivieSoa. 
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3rd Aug** 1903. -No. 2453.— Mr. H K Ribinaon, Assistant Onnaer- 
rator of Forests, studied to the Darjeeling Forest Division, ia transferred 
and placed in charge of the Singhhhiiiu Forest Division, during Mr. 
Stevens's absence ou deputation to the Uuited Provinces, or until further 
orders. 

13/A Avgunt 1903.— No. 2710— Mr L M Sen, Extra Aaeintant Conser- 
vator of Foiesta, 4th grade, ia promoted to l>e Extra- Aaaiatant Conservator 
of Forests, 3rd grade, aub pro tttn., with effect from the filh May 1903. 

5. — United Provinces Gazette. 

16'A July 1903.— No. 2995-1I/679C.— In Notification No 2730- 
11/6780.. deled the 2nd July 1903, granting leave to Paudit Stda Nand 
(iairola, Extra-Assistant Conservator of Foreei* m qharge of the Pilibhit. 
Diviaion of the Oudli Circle fur M for a total period of fifteen month® ” rtod 
“for a total period of eighteen mouths.' 1 

20/A Juty 1903— No 3020— IJ/678C.— In anpersenaion of Notification 
No. 2740 — 11/5780 , dated 2nd July 19*JS, Bahu Katid Mai, Extra- Assistant 
Conservator of Foiesta in chaige of the Naini Tal Poirot Division of 
the Central Circle, on being relieved, to be temporarily attached to that 
Diviaion. 

20/A July 1903 -No. 3033— II 7>78C\ — Babu Nand Mai, Extra-Assistsnt 
Conservator of Foreala, attached to the Naim 'J'al Foieet Division of the 
Central Cncie, to the chaige of the Pilihlut Forest Diviaion of the Oudh 
Circle, vict Paudit Sadk Nand Canola, granted leave. 

6'A Augatt I903.-No. 3240— II, 162C.— Tlie fol'owing temporary 
romotioua and reveiaiona are notified for general Infoi (nation : — 


Entry 

So. 

With effect 
from 

Consequent 

ou 

Heme. 

From 

To 

1 

*tta July 
1W0. 

SM-erainn of 
Mr T. J 
Campbell 
ss lieputy 
CtNi-ervstor, 
1st grade. 

Mr W. H. Llvo- 
grove. 

Mr. J. C. Tullooli 

„ F. F. B. Chan- ! 
uer. 

OflrlsLIng Deputy 
tJuiiwi v*L -i uf 

forests, 1st grade. 
OSm. ting Deputy 
Conservator of 
Fnimrti.. Vi. d grade 
Oflknatlng Deputy 
Cunsei vs tor of 

Forests, Srd grad*. 

Deputy Conserve 
lor of Forest®, 
Hud grade. 

Deputy Conserva- 
tor of Fm eats, 
M grade. 

OfldUi-i lKpuly 
t o* semntor of 
Foreata. 4th 

grade. 


6. — Punjab Gazette. 

7<A August 1903 — No. 369.— latlaMul Baj, Extra-Aaaiatant Conservator 
t»f Forest® ( Provisional on probation), was trauaferred from the Cheoiba 
Forest Division an the forenoon of the 1st July 1903, aud joined the 
Daehalir Division, to which lie baa been attached, « the forenoon of the 
16tb idem. 

7/A Auguti 1903.— No. 362 — Lala Jawala Perahad, Extra Assistant 
Conaervator of Foreata, and Mr. C. F. Roeeiter, Extra Deputy Conservator 
of Foreata, respectively made over and received oliarge of the Montgomery 
forest Division on the afternoon of the 90th July 1903, eoaaeqdSht on 
the former proceeding on 21 months' privilege leave. 

Mr. Rcnaiter will hold charge of the Montgomery Forest Division 
in addition to the Moottsn Fur eat Division. 
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7 th Aufftut 1908. — No. 86ft -A. L. No. 10.— Mr. A. J. Gibeon, 
Officiating Deputy Conwrvutor of Forests, attached to ttie Bashahr Forest 
Diviatoti, wm transferred on the forenoon of the 10th July 1908, and took 
over charge of the Masala Forest Division oo the efrernoon of the Slat 
idem, relieving Mr. A. V. Monro, Deputy Conservator of Foreeta, 
proceeding dii 2 mouths and 27 days' privilege leave. 

7/A AmguU 19)3.— N ». .109- \ L No. 17.— ff»vr/esi.— In Punjab 
Government Notification No. 824— A. L. No. 16, dated 8th July 1903 — 


Mams. 

Present grade. 

Qraile to whleli pro 
muted ui reverted. 

With «B«et 
from 

far- 




Mr A \. Dunbar 

Provisional Arslst 

Provisional Assist- 

?th June inn 


tor. 1*1 grade, 
-nd OS’ciatlug 
Depul v ('uiisei- 
vul«'i . 4 th grade 

tor. 1st grade, 
and O delating 
Deputy Conser- 
vator, 4 th grade. 


M -flint ° B>U 

PravUlonal Assist, 
■lit ('iiuseita 
tur. 1 st grade 

Ditto ditto 

Ditto 

Hand — 




Mr A. A. Dun- 
bar Bnuidur. 

Provisional Assist 
••it Consort a- 
tur. 1 st grade, 
and OMriatlng 
la put V Conser- 
vator, 4 th grade. 

Provisional Auht- 
ant Co is raatiw-. 
1st tirade, end 
<<Melai Log D»- 
■sny Conserva- 
tor. 4th gsada. 

ISth June 1S0A 

Mr. A. D Bias- 
•bask. 

Ft* vlsiouil Assist 
sot Conservator. 
1 st giada. 

Ditto ditto 

Ditto 


Risieu. 


Consequent oe Mr. 
Mow- d«t»it alkie 
H IdSnwior to 
the Forest School, 
Dates AiUii. on 
the afternooe of 
the eihJwM ISDN. 
Mr. Dunbar Man- 


In thU vacancy 
end Mr. Blaecbaek 
a III aMclaie ta 


kg Mr. lWivati 

cr-* * 


O nw aea a retew Mr. 
■idea deputation 
OS Instructor to 
th«- Fumt School, 
lahn Dun, on 
the afternoon of 
the ISth June Mi* 
Mr Dauber Ban- 


in thin v ee an e g 
-nd Mr. B-mhenh 


•III oilclatelB the 


vacancy eaustd hg 
Mr Parclvall pn»- 
eeadlng o.i Itav*. 


7.— Central Provinces Gazette. 

Wed July 1908. — No 3109.— Privilege leave for three months, under 
Article 200 of the Civil Service Regulations (4th edition I. is granted to Mr. 
Qanga Pat-shad Kliatri, Eitra-Aaaistant Conservator of Forstta, with effect 
frmu the 80th August 1908, or the subsequent date on which he may avail 
himself of it. 

£2M July 1908 —No. 3110.— On return from the privilege leave mated 
hsm by Order No 1888, dated the 4th May 1903, Mr. A. L. Chatterji, 
Rstra-Assitant Conservator of Forests, is posted to the ehaige of the fietul 
Forest Division. 

SUl Jmky 1903 — No. 89 — Under the authority con f erred by Article 
31, eiauee <1), of the Forest Department Coda* Mahadeo Krishna Daadefcar, 
a priv|te atudent of the Imperial Forest Aohool, Delira Dun, who has Auly 
obtained the Higher Standard Certificate of the School, is appointed; oa 
vfobatiim, m Ranger, 6th gmds, with effimt from the delta he mporta 
hiDiheif for duty to the DivisiomJ forest Qfioer, Hoshangnhad. 
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25/ft JWy 1803 —No. 7 — Ptabhakai Narayan .lushi. Ranger, 6th grad*, 
attached to tha Ultand* IHvmwn, U granted puvtlege leave fcr uue month 
and ftfteeu days, from the 10th August 1008 

2514 Jul* 1003 — No ft - K. Rams Ran, Rangel, let grade, attached to 

the Nagpui*War<1lia |»,i mum is gianted piivtlege leave for l a o iuoii ilia, 
with effect fiom the loth August 1903, ui front the date ou which he uiay 
he permitted to avail hnuaelt of it 

27/ft July 1903 — No 9 —The one month’* privilege leave gi an ted to 
Y M Wadikar. Ranger. 4th grade attached to the Rntpnr l Mention, I*y 
Departmental Oi del No 60, dated the let June 1903, ia extended by 
ten data 

4*4 Amfwtt 1903 — No 85.— The following Forest Rangers, sub* pro 
trm in the grades ment «*ned against them, ale confiutied in thoae grades 
with effect ft on the 1st July 1903 .— 


PanditV C. Phagmst 

f 9 

.. 2nd grade 

Pandit Chmtaman V Sarvate 

, m 

a . Si d „ 

Pkndit Maud ■ n Dube . . 

t 9 

.. Sid „ 

Ilaludad Khan . . 

# , 

• » 4th „ 

Tiratli Prashad 


. . 4th „ 

Saruiaal Kirin , . 

, 9 

.. 4th „ 

A. D Dhole 


. . 4th „ 


6*4 A offutt 1903 —N«. ft7 — The following changes turning Forest 
Rangers in the Cent i al Trov Ucea have Ukeu place wiiheflmt fiotu the 
dates specified below : — 


*-• 

Present grade. 

Grade to which 
promoted. 

W ith effect from 

Mr Pbiroaehah Boatamji 

5tli grade 


4th grade, sub 

lat August IMS 

Ketpitia. 



pro trm. 

r-ndit Via turn Vaandeo 

Do. 


Do 

Do 

Bathe. 

Baba 1 Kandaswamy 

Do. 

sub. 

5th grade 

14th July 1903. 

Pilla> 

Up Kn l.nfc Biwgh M( 

pro trm. 
,6th grade 


Do. 

lat August 1903. 

Muhammad Yaarn Khan 1 Do. 


Do. 

Do. 

Thakur Arjun Stngli 

Bo. 


Do. 

Do. 

Mr. C. Alberta 

Dew 

... 

Do. _ 

Do. 

Pandit Bamchudrt 

Do. 


Do. 

Bo. 

Tstiysji Konjrey . 
Find* Shankar Daynl ... 

Da 

... 

Da ink 

pro tom. 

Do. 


8 .— Oizmii. 

tfft jaftr 1998^-No. 276.— 'The following Fovaat Rangen art tpp da ted 
to ha SstraeAtoiataab Cenaarvatora of Forests, 4th giade, pwe. eiiL with 
eflaot fuito the 4th Fehruaiy 1908 

Mr. HaMtolH Banger, Jet grade, 
lftr ir.e Mm Danger, Sadgtad* 
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SIM July 1008— No 880 —On return from leave Mr. 8 A. Wood, 
Eftn>AniiUnt Comsmtor of Foreata, is posted to the chons of the 
Bampdn subdivision, Southern Shsn States Division, vice Mr. C. V. Ryan, 
tionsferred 

July 1003,-No. 281 -On relief by Mr. 8. A. Wood, Mr. C V. 
Kysn, Extra- Assistant Conservator of Foiests, is transferred from Bampftn 
to the charge of the Ksdo subdivision, Ksdo Division, vise Mr. W. J G. 
Cooper, transfer! ed. 

SI si July 1903 —No. 282.- On islief by Mr. C. V. Ryan. Mr. W J G. 
Cooper, Extra- Assistant Conservator of Forests, is transferred from Kddo 
and is posted to duty Jn the West Salween Division, with headquarters 
at Papun. 

tiud July 1903 -No 284— Mr. E M Buchanan, Extra Deputy Con- 
servator of Forests, has been gt anted by His Majesty’s Secretary of State 
for India an extension of leave on medical certificate for two months. 

23 rd July 1903 — No. 12— With reference to Revenue Department 
Notification on No. 203, dated the 5th June 1903, Mr. E B Powell, Extiw- 
A Mimtant Conservator of Forests, availed himself of piivilege leave for 
three months, and furlough in con t must iou thereof for one year, with 
effect from the 11th July 1908. 

2Alk July 1903.— No 290— The following alterations in rank are 
oideted in the Forest Department : — 

With efleot from the 4th June 1903, consequent on the departure, on 
leave, of Mr. A. H. M. Lawson, Deputy Conservator, 4th 
grade— 

Mr. A E. Roes, Deputy Conservator, 4th grade, pros, mb , to officiate 
as Deputy Conservator, 3id giade. 

Mr. R E. Marsden. Assistant Conservator, 2nd grade, prov. $uh. % 
officiating Assistant Conservator, 1st grade, to officiate as 
Deputy Conservator, 4th grade. 

27<A July 1903.— No. 178.— At the departmental examination held a t 
Basset n, Akyab, Mniilmein, Mergui, Minbu. Ffckokku Meiktila, Mandalay, 
Mogok, M^ukyina, Monywa, Kindat, Laahio, Taunggyi and Fahtiu on the 
1st, 2nd and 3«d June 1903, the following effimm passed the examination 
in Burmese by the standards specified below :— 

!•«•««• 


Mr. G. R Jeffery, Assistant Conservator of Forests. 

Mr. C. C. Chili, Forest Ranger. 

29/A July 1908 -No 293. -Under the neovfeirms of Articles 846 And 266 
of the Civil Service Regulations, privilege hmvr for two mouth* and fifteen 
days is granted to Mr. 8. E. F Jenkins. Extra-Assistant Conaeivator at 
Forests, with offset from the data on which ha may avad himself of 
the leave. 


tOd July 1903 -No 406 -Mr. J. D Hamilton, fbrest Ranger, Snd 

C , is transferred from the Shwegyin Division and; is attached to the 
i and Ageuoy Division, Rangoon. 41 


3rd Augutt 1903 - -No 18.— Mr. 8. B. F. Jenkins, Extra- Assistant 
Conservator of Forests, relinquished charge of bk duties as Sub-divisional 
Officer of the Gangaw subdivision, Yaw Division, on tbo afternoon of the 
1st August 1908, and availed himself of the two mouths and fifteen days 
pevttogs kava granted him in Revenue Department Notification No. 896 
jForesU), Mated the 89th July 1908, from the came date. 

M 4ufMf 1903,-rNo. 14 - With n(Mi U Revenue Department 
Ndtifleation No. 848 (Fomsta), dated SftthJ&Ttffifi, Mt. R E. Maradan, 
Aaaktant Conservator of Foreata, mUnquUmi eharge of the Yamethte 
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euhdtvistnn, Pyinmana DtvMoB, on the nftormoo of th» 11th 'July 1903 
«nd received charge of the Magwf anhdiTiaion, Minbu Diviaion, from Mr. 
J. Q. F Mnmhall. Extra Deputy Coneervator of Forest* on the afternoon 
of the 84th July 19l»S 

3rd August 1903 —No. 16. — Mr J (■ F Marshall, Extra Deputy Con- 
amtor of Forest* availed himxelf, on the afternoon of the 24lh July 1903, 
of the three n«ntlia and fifteen day a’ privilege leave granted him in 
Revenue Depai tiuent Notification No. 22 (Foreeta), dated the 17th July 
4308 

4fA Augutt 1903.— No. 8.— Mr H. W. A Wat eon, officiating Deputy 
“Conservator of Foreeta, was relieved of hie dutiee aa Pereonal Aeaietant to 
the Ouneervatnr of ForeeU. Tenaaaerim Circ'e, on the forenoon of the let 
•August 1903, and proceeded to the Benzada Diviaion on transfer. 

BfA August 1908 —No 304 — Mr. H. W. A. Wataon, officiating Deputy 
Conaervator of Fumta, ia trareferred from hie dutiee ae Pereonal Aeaietant 
to the Conaervator of ForeeU, Tennaeer m Circle, to the charge of the 
Heotada-Thongwa divieion, net Mr. A. F. O radon, Deputy Coneervator of 
Foreeta, tranaferred. 

lOtA A*gu»t 1903 —No. 13.— With reference to Revenue Department 
Notification No 304 ( Forests \ dated the 6th Auguet 1903, Mr A. F. 
G radon, Deputy Conservator of Foreata, made over charge of the Henaada- 
Thnngwa Diviaion on the afternoon of the 1 at Auguet 1903, temporarily, 
to Mr N. 8. Field. Deputy Commieeioner, and Mr. H W. A. Watson 
Officiating Deputy Conaervator of Foreeta, aeaumed charge of the Divieion 
on tlie afternoon of 3rd August 1903, relieving Mr. N. 8. Field, Deputy 
C om m i ssioner. 

9.— Assam Gazette. — 

24/A July 1908.— No. 6694G- — Privilege leave of absence for one month 
and three weeks, under Article 800 of the Civil Set vice Regulations, ia 
granted to Bahu Jnanada Cbaran Sen, Extra- Assistant Coneervator of 
Foreeta attached to the Gnalpara Forest Divieion, with effect from the data 
on which he may avail himself of It. 

40.— Hyderabad Residency Gazette— Nil. 

11.— Mysore Gazette. 

29M July 1903 —No. 78—87* — Hm essoal leave of absence for five 
days granted to Mr. G E. Kioketta, Head-quarter Aeaietant to the 
Conservator and Assistant Secretary to Government, Forest Department, in 
Government Proceedings No, 44^6-374-6, dated the ilth July 1803, ig 
hereby extended by two days, and the whole period, wt, seven days, wilt 
he treated aa privilege leave umjer Article 188 of the Mysore Servioe 
Regulations. 

I 6 tk Amguti 1908.— No. 84— 1007.— Under* Article 183 of the Mysore 
Service Regulation* Mr. P. & Rfineon, Bub- Assistant Coneervator of 
ForeeU, Mysore District, bee been granted privilege leave of nbeenee for 
forty-one days, with effect from the let July 1303. 


Pioneer foe* ffe, Wl.-l-LM*. 


Jlftkrci'ttaemeiit*. 
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1.— GizteTTE or India. 

28th August 1903.— No 1034— 136-IT F.— Mr. E. R. Stevens, Assistant 
Conservator of Fumra, 1st giade, and officiating Deputy Conservator of 
Forest*, 4th grade, Bengal, i* transferred to the United Province* in the 
intercut* of the public service. ' 

28/A August I903.-No. 1039 -75-9-F. Mr F. B Dickinson, Conserva- 
tor of Forest*, 1st grade, on return from the privilege leave granted to him 
in the Notification of tins Deiiartnient, No 465- F, dated the 30th April 
1003, having resumed charge or the Central Circle, United Provinces, from 
Mr. T. J Campbell, the following reversions took effect from the 20th 
July 1903:— 

(») Mr. A. II. Reuther, officiating Conservator, 1st grade, Burma, 
on leave, to Conservator, 2nd grade. 

( ii ) Mr. F Beadon Bryant, officiating Conservator, 1st grade, Pun- 
jab, to Conservator, 2nd grade. 

(<ii) Mr L. Mercei, officiating Conservator, 3rd grade, to Deputy 
Cotiset vator, 2nd grade, United Provinces, but to remain 
sr courted as Assistant Inspector-General of Forests and Super- 
intendent of Working- Plans. 

(ir) Mr T. J. Campbell, officiating Conservator, 3rd grade, to 
Deputy Conservator, 1st grade, United Provinces. 

28/A August 1903. -No. 1044— 75-lO-F — Mr. J. H. Lace. Officiating 
Conservator, 2nd grade, Bengal, on furlough, reverted to the 3rd grade of 
Conservator, with effect from the 15lh July 1903, on expiry of the 
privilege leave granted to him in the notification of this Department, No. 
460-F., dated the 30th April 1903. 

24/A September 1903.— No. 1 176— 144-4-F.— The following transfers 
are made in the interests of the public service 

(a) Mr. C. A Von B. Ma’colm, Assistant Conservator of Forests, 
from the Central Provinces to Berar. 

(ii) Mr. S. U Kenn v, Deputy Conservator of Forests, from Berar 
to the Central Provinces. 

9. — Madras Gazette. 

10IA August 1908 —The following subordinate! are declared to have 
passed the followiug examinations iu accordance with Forest Code 
paragraph 69 

(a) Keeping of Forest Aonmunt* and Returns— 

Deputy Banger K. Ramachendra Aiyar. 

Deputy Ranger P. tiopala Sankara* 

Forester A Kuppuswami Aiyar. 

(A) Forest Ad and Rates qf the District— 

Deputy Ranger K. Ramachendra Aiyar (with credit). 

Deputy Ranger P. Gopala Sankara. 

Forester A Kuppuswami Aiyar, 

e • e e 

161 h August 1903.— Xeasa— Under Aliiole 260 of tht Civil Service 
Regtdstions. P * Venkatakriehnama Naidu, Acting Ranger, 4th grade, 
South Ouiuibeaoca Division, is granted privilege leave for two months and 
IWenty days from Slit July 1903. 
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19/A Angutt 1908 -franiwih'wi.-The follovinn ia the result of the 
Departmental Teat held at the examinations in July 1908 : — 


Ho, 

Manic. 

• 

Designation. 

Subject* peered. 

1 

M. V. Sunuwunl Alyar .. 

Probationary Deputy 

Hanger. fed grade, North 
Salem. 

Pnreot Act and Ruin and 
Purest Account* and 

R turn*. 

1 

A. Penobal Roddy 

Fnrester, Srd grade, Oud- 
dapah. 

Forest Account* mod 
Hetunm. 

8 

M. Kuppuawaml Hoidu .. 

Forester, Srd grade, South 
Salem. 

For eat Act and Rules and 
Knreat Aooounte aud 
Return*. 

4 

r M. Krlahnaawaml Hoidu. 

Forester, Snd grade, Rell»re, 

Forest Act and Rules. 


24M August 1903. — Trann/ers —The fo lowing transfers are ordered : — 

(1) M R.Ry. P. Annappa, Ranger, from Ganiam to Kiatna. 

( 2 ) * 

(8) M.R.Ry K Rama Row Ranger, from AnanUpur to Kurnool. 

(4) M.RBy P. Anantha Row, Rungei, from Kurnool to tiellary. 

(6) M.RRy. V Kalyanarania Iyer, Extra Amu tant Cunaeivator of 
Forests, from Bellary to (inn jam 

27/A AuymtU 1903 — /ear*. — Under Article 200 Civil Service Regulations, 
the Board of Revenue has granted Ml. A. B Jackson, District Forest Officer, 
South Coimbatoie, privilege leave for one mouth with effect from or after 
1st September 1903 

8I«/ Augatt 1903 — Trane/er — M.R Ry. T Bapu Rao. Extra Assistant 
Conservator of Forests, from the Cuddapah district to Direction Division, 
Central Circle, fiom 1st October as a temporary measure. 

11/A September 1908 — A'o 361.— Mr. Francis Cow'ey Lnftus Cowley 
Brown, Deputy Conservator of Forests, will on return fn»m leave join duty 
nt Madras and proceed to the Gan jam district to complete the preparation 
of working-pinna for the Surada and Bugud * ranges, lie will thereafter 
join as Special Working Plans Officer, Southern Circle. 

a.— B ombay Gazette. 

]«/ September 1903— No 8996.— Mr. W. E. Copleston, Divisional 
Forest Officer, 9. D. Kanara, is allowed privilege leave of absence for 
two months and twenty -six days 

Is/ September 1908.— No 6999. -His Excellency the Governor in 
Council is pleased to indie the following appointments : — 

Mr. H. L. Newman to bold oharee of the office of Divisional Forest 
Officer, S. D. Ksnsxa, in addition to his own duties, during the 
absence on leave of Mr. W. E. Copleston, or peuding further 
orders. 

Mr. OH.L Napier to hold charge of the office of Divisional Forest 
Officer, N. D. Kanara, in addition to his own duties, pending 
farther orders, _ 

2nd September 1908. -No 6088— Mr. 0. X. Marjoribanks, Assistant 
Conservator of Forests, 1st grade, has been allowed by His Majesty's 
Secretary Of State for India to return to duty within the period of nil 
leave. 

9 tk September 1908— No. 6286 — Mr. H. Murray, Deputy Conservator 
•f Forests, 2nd grade, has been aHowed by His lUjesty^s Secretary 
of State for India to return to duty within the period of hie leave, 

14 tk September 1908— No. 4645.— Mr. W. E. Copleston, Deputy Con- 
servator of foresta, delivered over and Mr. H. L. Ns o men , noting Deputy 
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llEXT 


Conservator uf Forests, receivsd charge of the Sou there Fomt Diviaioa 
of K a norm on the afternoon of the 3rd September 1903. 

17/5 tteptember 1903. — No. 6433 — Mr 4. D. Wilktne, Deputy Corner- 
▼ator of Foresta, 2nd grade, line keen allowed by Hie Majesty’s Seci etory 
of State for India to return to duty within the period of hie leave 

No 467*. - Meears W E. Copleston and O. H L Napier, Deputy 
Conservators of Forests, respectively delivered over and received charge of 
the Northern Forest Division of Kanara on the afternoon of the 3rd 
September 1903. 

23rd S*pl*mber 1908.— No. 6578.— Mr Harihar Anant NadkarnL 
L. C. E. t Eatra Assistant Conservator of Foreeta, 3rd grade, ana 
Sub- Divisional Forest Officer, Ilelgaum, is allowed privilege leave of abeeaee 
for three months. 

23 rd September 1908.— No. 6579.— Hie Excellency the Governor in 
Council is pleased to appoint Mr. Jehangir Hormasji Irani to act as Fourth 
tirade Exit a- Assistant Conservator ut Forests, Beljgauin, during tlio 
absence on leave of Mr. Harihar A nant Nadkarm, L C E., or peoding 
further orders. 

23 rd September 1903. - No. 6609 —Mr. J D xlgson Deputy Conservator 
of Forests, Fourth tirade, has been allowed by His Majesty s Secretary 
of State for India to return to duty within the period of hie leave. 

4. — Bengal Gazkttb. 

28/A Augunt 1003.— No 1830 T. R —Mr J. L. Baker, Assistant Conser- 
vator of Forests, 2nd grade. Officiating as Deputy Conservator of Forested 
4th giade, is appointed to be Assistant Consei vaLor of Forests 1st grade, 
substantive pro tem/tore, with effect from the 14th August 1903. vise Mr. 
E R Stevens, transferred to the United Province*. Mr. Baker will 
continue to officiate as Deputy Conservator of Forests. 4th grade 

18 th September 1903.- No. 2214 T. R —Mr T I. Pocock, Extra-Assistant 
Conservator of Forests, attached to the Sundarbans Division. ■ allowed 
leave for one month, under Articles 246 and 200 of the Civil 8ri vice 
Regulations, with effect from ths 1st September 1903, or any subsequent 
date on which he availed himself of iL 

A.— United Provinces of Agra and Odds Gazette. 

26 tk Aufuai 1903.— No. 3820.— I1622B-1.— The undermentioned officer 
has been granted t y His Majesty's Secretary of State for India permission 
th return to duty : — 




• 

Bate on which 

Name. 

Service. 

Appointment 

permitted to 
return. 

Mr. F. H. Glattarhuok... 

Force*. 

Deputy Oonaerra- 
tor. 

Within the period 
of leave. 


fad September 1903 — N«». 3716 - 11851- 1— Mr. £ ft. Stevens, Assistant 
Conservator of FoienU, whose services have been tnuiafened to thee* 
Provinces by the Government of India, Department of Revenue and 
Agriculture, is hereby posted to the charge of the Dehm Dun Forest 
DfvWon of the School Cirole t A _ 
SIM Am pnsf 1908.- No. 3*2 -11-429-0 —Ur. E A. Owrthap* AmtaUnt 
Op w fc hf of Forests, aUeelied to the Qiwtiwel Division of the > Osetral 
ORdh to U attached temporarily to the Mafollhl Division ia tha mam 
0 * 1 * 1 * 
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8 nd September 1903 — No. 3717—11 881-1,— L*la Gulab Bui Extra* 
Aniaunt Conservator of ForeaU, on being relieved from the charge of the 
Delira Dud Foieel Dilution of the School Circle, to that of the Sabaranpur 
Forest Division of the same circle. 

2mi September 1903.— No 3718 -11-861-1 — Munshi Mahdi Hasan, 
Extra Assistant Conservator of Forests, m ehsige of the Saharsnpui Forest 
Division of the School Circle, on being relieved, to be attached to the 
Uarhwal Foiest Division of the Central Circle. 

3rd September 1908 -No 3771.— II-720-C - Mr. H. G. Billson, Deputy 
Conaei tutor of Fuiests, in charge of the Kberi Foiest DiviNiou of the Oudli 
Cude, to hold charge of the current duties of the office of Conserialor of 
Forests of that Circle in additiou to his own, nee Mr. H. D. D. French, 
deceased. 

16tA September 1903.— No. 392*2 — II-80A-11. — The following tenipoiary 
promotion is no ified for general inforniMtion : — 



6.— Punjab Gazette. 


814 September 1003.— No. 407 — A L. No. 18.— The following changes 
have token place in the list of Forest Officeis in the Associated Provinces 
with effect fiom the date specified against each : — 


S;sU to slilrli pro- With effect 
-noted ur reverted. I rum 


Mr. C. M Provisional De- OMeletlng Deputy 
MeOHe. puty Conserve. Conservator, 3rd 

tor, 4th grade. grade. 


Mi* B. L. Kenny ProvMimel De- Oflohtlng Deputy 
puty Conserve- Connenrstor, 4th 
1 tor, 4IR grade. grade. 


Mr. B. M. Deputy Conserve- ofltotaflug Deputy 
Coventry. tor, Brd grade. Coneervator, Xud 

grads. 

Mr. fi. L. Kenny Officiating Deputy OfleUtlog Deputy 1 
Comer vstor, 4th Conservator, Srd 

grade. grads 

Mr. I. L. Kenny OWchitlngDeputj Oflcl«tlngjHputjr 
finds. grads. 


7th July 1M1 Consequent no Mr. 

A. ft. V Beertu-y’s 
depart ure • n one 
month's privilege 
leave on the 
i afternoon of the 

Stb July 1MNL 

14th July 1009 Consequent on Mr. 

BO. Coventry’s 
return from depu- 
tation end depar- 
ture ou eum blued 
1 eve on the eft* r« 
noon of the Uth 
July 1909. 


Mr. A V. Monro's 
departure on two 
months and ST 


\ days’ wivllf 
I Issveon tbs sfl 
I noon of the X 
I July 1908. 


7tta An gust I Consequent on Mr. 
1003, A. St.V.B* eobey's 
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7. — Central Provinces Gazettr. 

3rd September 1903 —No. 3906. - Privilege leave for two months and 
twenty-three days, under Article 960 of the Civil Service Regulations 
(4th edition), is granted to Mr J. J Hobday, Extra Assistant Conservator 
of Forests, with effect from the date on which he is relieved by Mr. Kaiz 
Bakhsh. 

12/A September 1903 —No. 4099.— Mr. L. G Smith, lieputy Conservator 
of Forests, lias been granted by Ilia Majesty’s Secretary of State for India 
two months' leave on medical certificate in extension of the leave granted 
him by Revenue Department Order No. 1762, dated the 29th April 1903. < 

8. — Burma Gazette. 

19/A August 1903— No 9.— Mr. J D. Hamilton, Forest Ranger, was 
relieved of the charge of the Sittang River Range on the afternoon of the 
11th August 1903, by Mr. W. A Hearsey, Extra Deputy Conservator of 
Forests, Shwegyin Division. 

21 at August 1903. — No 331.— Under the provisions of Articles 246 and 
260 of the Civil Service Regulations, privilege leave for three months is 
granted to Mr. R L. Pjcock, Extra Assistant Conservator of Forests, with 
effect from the date on which he may avail himself of it. 

26/A August 1903. -No 342.— In this Department Notification No. 239 
(Forests), dated the 2nd August 1901, make the following modifications 

Cancel the following rever-ioni ordered in item (2) ;— 

Mr W. T. T. McHsrg, Deputy Conservator, 3rd grade, pror. m b. 
(on leave), to revert t> his substantive appointment in the 
4th grade of Deputy Conservator. 

Mr. C. B. Sniales, Deputy Conservator, 4th grade, pros, sub (officiating 
3rd grade) to be Assistant Conservator, 1st grade, and to 
continue to officiate as Deputy Conservator, 3rd grade. 

Mr. H. W. A. Watson, Assistant Conservator, 1st grade, priv. sub., 
(officiating Deputy Conservator, 4th grade), to be Assistant 
Conset vator, 2nd grade, and to continue to officiate as Deputy 
Conservator, 4th grade. 

For item (14) substitute the following : — 

(14) With effect from the &th March 1901, oonsequent on the 
confirmation of Mr. A. Reuther, Deputy Conservator, let grade, as 
Conservator : 

Mr. A. Weston, Deputy Conservator, 1st grade, pros, mi A, to be 
confirmed In hit appointment 

Mr. J Murray, Deputy Conservator, find (officiating l't) grads, to 
be Deputy Conservator, 1st grads, prut. sub* 

Mr. C. E. Muriel, Deputy Conservator, Sol grade, proe. tub,, to he 
confirmed in his appointment. 

Mr. A. F. Gradon, Deputy Conservator, 3rd grads (on leave), to be 
Deputy Conservator, 2nd grade, pros, sub , 

Mr. G. R Long, Deputy Conservator, 3rd grade, pros, tub,, to be 
confirmed in bis appointment 

Mr. C. W. A. Bruoe, D puty Conservator, 4th grade (on leave), to be 
Deputy Conservator, 3rd grade, proa, sub, 

Mr. F. Linnell, Deputy Conservator, 4th grade, pros. tub. (officiating 
M grade), to be confirmed in hie appointment and to continuo 
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Mr. A. H. M. Lawson, Assistant Conssrvator, 1st grads (officiating 
Deputy Conservator. Srd glads), to be Deputy Conservator, 
ith grade gun r tub., and to continue to officiate as Deputy 
Consei vator, Srd grade. 

Mr. B. 8. Troup. Assistant Conservator, 1st grads, pm r. mb , 
(officiating Deputy Conservator. 4th grade), to be confirmed in 
his appointment and to continue to officiate as Deputy 
Conservator, 4th glide 

Mr. J. J Boris Assistant Conservator 2nd grade (officiating Deputy 
Conservator, 4th grade', to be Assistant Conservator, 1st grade, 
proo. tub., and to continue to officiate as Deputy Conservator, 
4th grade. 

96lA Auputt 1903.— No. 343. — In this department Notification No 163, 
(Forests) dated the 24tli April 1902, as amended by this Department 
Notifications Nos 217 and 364 (Forests), dated the 16th June 1902 and the 
1st September 1902, respectively, make the following modifications:— 

Substitute the following for item (8) 

(3) With effect from the 30th August 1901, consequent on the death 
on the 29th August 1901, of Mr. C L Toussaint, Deputy 
Conservator, 3rd grade : — 

Mr. W T. T McHarg, Deputy Conservator, 3rd grade, pros, tub., to 
be confirmed in that grade, and Lo continue to officiate as 
Deputy Conservator, 2od grade. 

Mr. J. Messer, Deputy Conservator. 4th (officiating 3rd) grade, to be 
Deputy Conservator, Srd grade, prot. mb and to officiate aa 
Deputy Conservator. 2nd grade. 

Mr. C B daisies, Deputy Conservator, 4th grade, pm v tub , to be 
aonfirmed in that grade, and to continue as Deputy Conser- 
vator, Srd grade. 

Mr. CL W. Doveton, Assistant Conservator, 1st grade, to be Deputy 
Conservator, 4th grade, prae tub j and to continue to officiate 
as Deputy Conservator Rid grade. 

Mr. H. W A. Watson, Assistant Conservator, 1st grade, pres, tub., to 
be confirmed in ttiat grade. 

Mr. H L. P. Walsh, Assistant Conservator, find grade (officiating 
Deputy Conservator, 4th grade), to officiate as Deputy Conser- 
vator, 3rd grade. 

8abstitnto the following for item (4) 

(4) With effect from the 12th September 1961. consequent on the 
return from deputation of Mr. H. Slade, Deputy Conservator 
let grade— 

Mr. J. Murray, Deputy Conservator, 1st grade, pros <■&, to bo Deputy 
Conservator, find grade, and to officiate as Deputy Conservator, 
let grade 

Mr. G. F. B Blackwell, Deputy Conservator, 3rd (officiating lit) 
grade, to officiate as Deputy Conservator, find grade. 

Mr. A. F. Gradon, Deputy Conservator, find grade, pros, cut., to bs 
Deputy Conservator, Srd grade. 

Mr. J, Messer, Deputy Conservator, Srd grade, prov, nd, officiating 
Deputy Conservator, Sod grade, to be Deputy Conservator, 4tt 
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Hr H. L P. Walsh, A Blatant Conservator, find grade (officiating 
Deputy Conservator, 3rd grade), to officiate aa Deputy Con- 
servator, 4th grade. 

Cancel the following promotion* ordered in item (6) : — 

Mr C. W A Bruce, Deputy Conservator, 4th grade, to be Deputy 
Conservator, 3rd grade, prov m3. 

Mr. A H. M Law eon, Assistant Conservator, 1st grade, to he 
Dry uty Conservator 4th grade, pan. mb., and to coutinoe to 
officiate as Deputy Conservator, 3rd grade. 

Mr. J J. Rorie, Assistant Conservator, 2nd grade, to be Aseistant 
Conservator, lat grade, prop mb., and to continue to offieiate aa 
Deputy Conservator, 3rd grade. 

No 348 —Mr C. M. Hodgson, Deputy Conservator of Forests, has 
been permitted by Hi* Majesty's Secretary of State for India to return to 
duty within the period of his leave. 

8#vf September 1903 —No. 353 —In this Department Notification Na 
344, dat'd the 27th August 1903, in the seventh line, for u 24th June 1900” 
read “ 24th June 1903.” 

3rd September 1903 —No 354 —Under the provisions of Articlee 246 
and 260 of the Civil Serves Regulations, privilege leave for two months 
and neven davsis granted to Mr J. W. Rvan, Extra Assistant Conservator 
of Forests, with effect from the date on whioh he may avail himself of it. 

3rd September 1903— No. 355 —Mr J. L. Hefferman, Extra Assistant 
Conservator of Forests, has been granted by His Majesty's Secretary of 
Bute for India an extension of leave on medical certificate for two mouths. 

3rd September 1903 — No 467 —Mr. D. A. Allan, Forest Banger, 2nd 
grade, h transferred from the Mergui Bangs. South Tenaeeerim Division, 
nnd is posted to the charge of the Mergui Rubber Plan cation, vtee Mr. J. 
W. Byan, Extra Assistant Conservator of Foreeta, p r oce ed ing on leave. 

3rd September 1903 — Na 1.— Mr. R. L. Pnooak, Extra Aseistant Con- 
servator of Foreeta. made over charge of the 8hwegu Subdivision, Bhemo 
Division, to Mr O F. R Blackwell, Deputy Conservator of Forests, on the 
afternoon of the 30th Anguat 1903, and proceeded on the leave granted him 
in Revenue Department Notification No 331 (Forests)^ dated the Slab 
August 1906. 

bth September 1903 —No 497 — Mr G H. Hearsay, Ranger, 3rd gtnde, 
isjpromoted to the find grade, pros. *«&, with effect from the find August 

m September 1906. -No. 14 -With referenoe to Revenue Department 
Notification No. 406 (Forests), dated the 60th July 1908, Mf/j D. 
Hamilton Forest Ranger, 2nd grade, assumed charge of hk duties in 
the Depot and Agency Division, Rangoon, on the forehoon of the 17th 
Auguet 1908. 

10fl September 1908. No. 867.— On return from leave Mr. H. G 
Walker, Assistant Conservator of Forests, k poste d to the Tu e nme r i m 
Oink as Personal Assistant to the Conservator. 


tueut NetSmtkn No. 281(Fomte), dteedjmitet My 1906, 

Ryan* Extra Assistant Conservator of Poreks, report* hk arrival at the 
au&thulk|mw Oontermtos of Furooia.HhdD ifrrieku, eu the ftevaoou 
TtedthatgSmWim 
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Ilf* September 1903 —No II.— Mr. H. C. Walker, Ami^tant Conser- 
vator of Foreata. assumed charge of liia duties as Personal Assistant to the 
Conservator of Forests, Tenasseriiu Circle, on the forenoon of the 7th day 
of September 1903. 

16/* September 1903 —No. 12.— With reference to Revenue Department 
Notification No * 467 (Forests), dated the 3rd September 1903, Mr D A. 
Allan, Forest Ranger, assumed charge of the Metgui Rubber Plantation, 
relevwg Mr. J W Ryan, Extra Assistant Conservator of Forests, on 
the afternoon of the 8th September 1903. 

9.— Assam Gazette. — 

3rd September 1903.— No 7685G.-The following is published : — 

The und nuentioned officers have been granted by His Majesty's 
Secretary of State for India extension of leave or permiuiou to return to 
duty, as advised in list dated the "th August 1903 : — 


Kerne. 

Service. 

Appointment 

Period end nature of 
extension. 

Mr. W. F. Perris 

... 

Deputy Conservator of Foreata 

Furlough extended on 
t lie 27th N member 

! iwn 

Kerne. 

1 

Service 

Appointment. 

late on nhirb permit- 
ted to return. 

Mr J E. Barret 

ee 

*# 

Deputy Conaervatur 
Korckta. 

ee 

of 

a it hln period of leave. 

*• 

*• 

Mr.W.F. Petrie 

ee 1 

Deputy Cun serve tor 
Finest*. 

of 

Do Do. 


10. — Hyderabad Residency Gazette— A t L 

11. — Mysore Gazette. 

14/A Auguit 1903.— No. 96.— 1213.— The five days’ casual leave of 
absence granted to Mr. P E. Benson, Sub-Assistant Conservator of Forests, 
Mysore District, in Government Proceedings No 627-8—6327-8. dated the 
16th April 1908, is hereby commuted to privilege leave under Article 
188 of the Mysore Service Regulations. 

14 fh Augvrt 1903 —No. 99— 121 6. —The forty -one days’ privilege leave 
of absence granted to Mr P. E. Benson, Sub- Assistant Conservator of 
Forests. Mysore District, in Government Notification No. 84—1007, dated 
6th August 1903, is hereby extended by ten days. 


Pioneer Pleas, No. 1309.— 1-11-03. 
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CORRIGENDA 

TO 

TABLES 

Showing the Cubic Contents of Round and Squared timber in 
feet and decimals of a foot , and the values of the same 
at various rates 
AUUANGED BY 

L. MERCER, 

Deputy Consei'vator of Forests t A H’. P. and Oudh . 


Contents of Round Timber. 


J»age. 

Length. 

i Girth. 

; Correction. 

7 1 

SO 

3' -ll" 

, lor 2i*5 read 34-5 

10 

18 

5'-l ' 

i 

For 39- 1 read 29 1 

IS 

Si 

6 -11" 

For ll*i-C read 11J-G 

14* 

1 20 

7-r 

For 26 7 read 62*7 

16 

20 

9-0" 

‘ For 169-2 read 1012 

21 

36 

10-7" 

^ For 250*0 read 252*0 


Contents of Sawn Timber . 


Page. 

Length. 

Breadth and j 
thicknertM. 

Correction. 

e 

15 

20" x 1 J" 

For 8-d read 3*1 

17 

10 


For 1-2 read 11-2 

S2 

19 

17" x 14" 

For 81-6 read 31'4 

*4t 

16 

11" X 15" 

For 28-3 read 18*3 

„ t 

17 

16" x 15" 

For 18*3 read 28*3 


* Correction required in let edition only, 
t Do. do. in both edition*). 

Other correction! required in 2nd edition only. 


Spare copies of this slip can be obtained from the Deputy Conservator 
of Forests, Garhwal Division, Main! Tal* 
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VI I !•— EXTRACTS FROM OFFICIAL GAZETTES 


1.— -Gazette of India. 

24/A September 1903. — No. 1176— 144-4-F.— The following transfer 
are made in the interrste of the public service : 

(i) Mr. C. A Von B Malcolm, Assistant Conservator of Forests, from 

the Central Provinces to Berar. 

(ii) Mr. S L Ken nf, Deputy Conservator of Forests, from Berar to 

the Central riovinces 


19th October 1903.— No 49 — Mr. JlarsWarup, Extra- Assistant Conser- 
vator of Forests of Ajmer-Merwara, is granted privilege leave for three 
mouths, with effect fioui the date of his relief by Mr. Nand Mai, Extra- 
Assistant Conset atot- of Poiests, whose services have been temporarily 
placed by the Government of the United Provinces of Agra aud Oudh at 
the diaposal of the Hou’ble the Chief t'ommissioner of Ajiner-Merwara. 

On return from leave Mr. Harswarup will revert to bis substantive 
employment under the Government of the United Provinces of Agra and 
Oudh. 


2.— Madras Gazette. 

21«t September 1903.— No.— 386— Mr. George Frederick Fischer Foul- 
kee to be District Forest Officer, Godavari, to join on return from leave. 

21*f September 1903 — No 387. — Mr. Hugo Francis Andrew Wood tc be 
District Forest Officer, .Kurnool, to join on relief by Mr. Foulkes. 

21«f 8epttmber 1903.— No 388. — Mr. John Sinclair fiattie to be 
District ForeAt Officer, North Aicot, to join on relief by Mr. Wood. 

6/4 October 1903.- AVrotum.— In notification relating to the promotion! 
to the Banged class of four students who returned with certificates from 
the Delira l*un Forest School, published ou page 698 of Rut II of the Pott 
St. George Omutle of 12th May 1903,/sr •» 1st April 1903 " lead “gist March 
1903.*’ 

\bth OSieber 1903 — No. 416.— Mr. James Stewart Soot, District Forest 
Officer, Cuddapah, is granted privilege leave for one mouth aud aeveu days, 
with effect from 20th October 1903 or date of relief, under Article 260 of the 
Civil Servhse Regulations. 


8. — Bombay Gazette. 

9th detober 1903.— No 7071.— Mr. R. 8. F. Fagan, Conservator of 
Forsata, Southern Circle, is granted privilege leave of abeenoe for three 
aoatha in combination with furlough for fifteeu months. 

Mr. J. Dodgson, on return to duty, to be Divisional Forest Officer in 
charge Working plan*, Central Circle. 

Mr. J. D. Maitland-Kirwan to be Divisional Feceet Offioer, Ea 
Kliaudesh. 


lOtA October 1908.— No. 7107.— His Excellency the Governor in Council 
]■ ple at e d to appoint Mr. A. A. Zuaarte to not as Dafurdar to the Collector 
•ft Xhand^h during the abeenoe of Mr. Shalom fiapuji on leave, or pending 
iartharjMMAn 
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13A Oetober 190S.— No. 7160.— Hit Excellency the Governor in Council 
is pleased to piake the following appointments :— 

Mr. U. Murray, on return to duty, to be Divisional Forest Officer, 
AD Kanart, and on the departure of Mr. E. 6 F. Fagan on 
leave, to act as Conservator of Forests, Southern Circle, holding 
the Offioe of Divisional Forest Officer, 8. D. Kanara, in addition, 
pending the return of Mr. W. E. Copleston. 

Mr. G E Marjnriltankft, on return to duty, to be Divisional Forest 
Officer. N. D K snare. 

Mr. A. D Wilkins, on return to duty, to be Divisional Forest Officer, 
Poona 

Mr. G. R Duxburv, on relief, to be Divisional Foreet Officer in 
charge Working-plena, Northern Circle. 

Mr. V. D. P. Rebeiro, L C E , on relief to be Extra-Assistant 
Conservator of Forests, Sind Circle. 

ISA October 1903 —No. 5400.— Messrs. H. A. Nadkarni, Extra- Assistant 
Conservator of Forests, delivered over, and J. H. Irani, Forest Ranger, 
received charge of the Sub-Divisional Forest Office, Belgatini Division, on 
the forenoon of 2nd October 1903. 

£l*r October 1903 —No 7322.— Mr E M Hodgson, Divisional Forest 
Offioer, Surat, is allowed privilege leave of absence for six weeks. 

21st October 1903.— No. 7323. -His Excellency the Governor in Council 
is pleased to appoint Mr. Chunital Gulnbchand Dalis, L. C. E , to bold 
charge of the office of the Divisional Forest Officer, Surat, in addition to his 
.own duties, during the absence on leaveof Mr. £. M. Hodgson, or pending 
further orders. 

f B engal Gazette. 

22nd September 1903 —No. 2285 T. £ —In continuation of this Ttenart- 
ment Notification No. 1163 T. R. dated the 17th June 1903, Mr. J. L. 
Baker, Assistant Conservator of Foi eats, 2nd grade, is promoted to officiate 
ns Assistant -Conservator of Foresta, 1st grade, with effect front the 20th 
May 1906, wee Mr. H. D D. French, temporarily transferred to the Oudk 
Circle, Flatted Provinces, ss Officiating Conservator of Forests, 3rd grade. 

The portion of Notification No 1122 T. R., dated the 17th June 1903, 
which refers to Mr. J. L. Baker, ie cancelled. 

ffi, — U nited Provinces Gazette. 

29* September 1903-No. 4104 Il-065B.-Mr. A A Stevens, 
Assistant Conservator of Foresta, let grade, provisionally substantive, with 
•fleet from 22nd August 1903, to fill an existing vacancy. 

0A October 1903.- No. 4227-11/ 6filE-8aiyid Mahdi Hasan, Extra- 
Assistant Conservator of Forests, attached to the Garfawal Forest Division 
df the Central Circle, to be temporarily in eharga of the Pilibbit F sreil 
Division of the Oudh Circle, vice Babu Nand Msl, on deputation. 1 

tSth October 1903 -No. 4228.— II/651B.- Notifies** No. 4916-11/ 
207C. dated 28rd September 1908, granting Saiyid Mahdi Hasan, Extra- 
RMlBtant Conservator of Forests, privilege leave lor one month fifom tbs 
lfith Septembei 1908, is hereby cancelled. 

4A October 1908.- -No. 4226— U/661E.— Tbs services of Babu Hand 
flfai, Extra- Assisi— tCoaservator of Furcate in charge of tbs PilibhU 
fiffi si sle p iof AhsCndh Cinole, are hereby ptom&ibb 

of the Chief Commiemoner of Ajmer-Merwsra. 
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10/A Qetobet 1008 —No 4315-II/595C -Mr FFR Channer, official 
in ft Deputy Coueei vator of Fur eats in charge of the Bahraich Forest- 
Division of the Oudh Clide, pi ivilege leave foi twenty -eight days from 
27th October 1008. 

10/A Oetobet 1908 —No 4317— I1/A06C — Mr P H. Clutterbuok, 
Deputy Coiutei vator of Forests, on return from leave, to the charge of the 
Kheri Foi tut Division of the Oudh ( ircle 

lit A October 1903— No 4454 — II/866C — Mr T J Campbell, Deputy 
Conservator of Forests, Naim Tal Foi eel Division, Central (ircle, to hold 
pharge of the current duties of the office of Conservator of Forests of Mint 
Circle in addition to his onu, uir Mi F B Dickinson, deceased 

10//* October 1903 -No 4316-11 50&C- Mr H G Billson, Deputy 
Conseivatoi of Forests, on b**mg relieved from the charge of the fflieri 
Forest Division of the Ondh ( uele, to that of the Gorakhpur Forest 
Division of the same ( mle, and to hold, in addition, the chaipe of the 
Baluaich Foiest Division dining the absence of Mr Clianner on leave. 

16/ A O, t b*, 1902-No 451 2 - II /885C — Babu Kanina Nidhau 

Mukerji, Extra Deputy C«»ino*rv ator of Forests in chaige of the Goods 
Foiest Division of t he Oudh Cin le, on being l el leved. privilege leave for 
one month and fifteen days 

16/A Oetobet 1903— 4ol3— II 8350 -Mr R St 6 Burke, Ase'etont 
Conservatoi of Forests, on being lelieved from the charge of the Gumkhpur 
Foiest Division of the Oudh ('ne'e, to that of the Gouda Foiest Division 
of the same One's, dm Babu Karuna Nidhan Mukeiji, granted leave 

6. — Punjab Gazette. 

21*/ Oetobn 1903 - No 461 —Mr C. F Rossiter, Extra Deputy Conser- 
vator of Forests, arid Lula Jon ala Pern had, Extra-Assistant Conservator of 
Foi eats, tespectively made ovei and received charge of the Montgomery 
Forest Division on the forenoon of the &th October 1908, consequent on the 
letter's return from privilege leave. 

On and from tbs said date Mr C. F. Bossiter will remain in charge of 
the Mooltan Forest Division only 

7. — Central Provinces Gazette. 

28/A September 1903— No 4402 - Piivi lege leave for twenty days, 
under Artiolee 246 and 260 of the Cix ll S*i \ ice Regulations •• granted to 
Mr. G. F. Tax lor, D putx Conaei vator of Forests, Clihindwara, with effect 
from the 10th’ August 1903, or the subsequent date on which he may awai 
hnnm of it. 

9CA October 1908 —No. 10.— K. Rama Rao, Banger, let grade, attached 
to the Nagpur- Ward ha Division, » granted privilege leave for a fortnight 
hi extension of the two months' privilege leave already granted him by 
Departmental Order No 80, dated the 28nd July 1903. 

&~-*)!uit*A Gazette. 

18/A September 1908— No 16— With reference to Revenue Department 
Nottfcation No. 880 (Forests), dated the 8lst July 1901, Mr a V. 
Mstre-Aecistaut Conservator of Forests, made over, and Mr 8. A. Wood 
XatnyUabtant Conservator of Forests, received charge of the Baatpon 
■fciW h lss , Eoelhern Shan States fhviaian, on theJateneonaf Chc-Uth 
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16 ih September 1903 -No 2 — Mr. B R Hutchins, Forest Ranger, 3rd 
grade, ban been granted privilege leave for one month and eight days, with 
effect from the 29th August 1903. 

18fA September 190.1.— No. 8.— Mr C. A. Clerk, Ranger. 2nd grade, 
on transfer, relinquished charge of hie duties in the Depot Division on the 
afternoon of the 28th August 1903, and assumed charge of the Mawku and 
Yu Ranges in the Upper Chind win Division on the afternoon of the 3rd 
September 1903. 

18/A September 1908.— No. 13.— With reference to Revenue Department 
Notification No 304 (Forests), dated the 3rd September 1903, Mr. J. W. 
Ryan, Extra-Assistant Conservator of Forests, availed himself of the 
privilege leave on the afternoon of the 8th September 1903. 

18/A September 1903 — No 384 — Mr R. E Mamden, officiating Deputy 
Conservator of Forests, is transferred from the Magwe subdivision, Mmbn 
Division, to the charge of the Py in man a Division, nee Mr C. E. Muriel, 
Deputy Conservator ot Forests, transferred. 

18/A September 1903 —No 386.— Mr ('. R Dun, Deputy Conservator of 
Forests, has been granted by Him Majesty's Secretary of State for India an 
extension of furlough for six months. 

24/A September 1903— No. 386 —The following alterations in rank are 
ordered in the Forest Department : — 

With effect from the 6th August 1903, consequent on the appoint- 
ment of Mr. A. F. Oradon as officiating Conservator— 

Mr. W. T. T McUarg, Deputy Conservator of Forests, 3rd grade, 
to officiate as Deputy Conservator. 2nd grade. 

Mr. R. S Troup. Deputy Conservator of Forests, 4th grade pro v. »ub ^ 
to officiate as Deputy Conservator, 3rd grade. 

29lA 8epleiul*§r 1903 —No. 14 — With reference to Revenue Depart- 
ment Notification No. 282 (Forests), dated the 21st July 1903, Mr. W. 
J 14. Cooper, Extra Assistant Conservator of Forest*, reported himself for 
duty in the West Salween Division on the afternoon of the 17th September 
1903. 

lsf October 1903 —No. 388.— On return from leave Mr. A. H. 1L 
Lawson, Deputy Conservator of Forests, is posted to the charge of ths 
Prome Division, vee Mr. J. J. Boris, officiating Deputy Conservator of 
Forests, transferred. 

lsf October 1903.— No. 389 — On relief by Mr. A. H. M. Lawson, 
Deputy Conservator of Forests, Mr. J J. Rorie, officiating Deputy Conser- 
vator of Forests, is attached to the Rangoon Forest Division for WMing- 
plans duty. 

1st October 1903 -No. 390.— On return from leave Mr. H. L, P. 
Walsh, officiating Deputy Conservator of Forests, is attached to the Ruby 
Mines Division for Working-plans duty. 

3rd October 1908.— No. 391.— Mr. L. C. Davis, officiating Deputy 
Conservator of Forests, is transferred from the North Tharrawaddy sup- 
division, Tbarrawaddy Division, to the oharge of the Baseein Division. 

3rd October 1903.— No. 392 —On relief by Mr. Davie, Mr. & B. Wai^ 
Deputy Conservator of Forests, is transferred from the Baseein Division 
to the gbarge of the Rangoon Division. 

3rd October 1303,-No. 393. -On relief by Mr. Ward, Mr. S. Oar* 
Deputy Conservator of Forests, is transferred from the Rangoon IHefett* 
to the charge of the Pyinmana Division. 
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3rd October 1903. -No. 394-Oo relief by Mr. S. Our, Mr. B. E. 
Marsden, officiating Deputy Conservator of Forests, is transferred from 
Pyinmana to the charge of the North Tharrawady subdivision, Tharra- 
waddy Division. 

3rd October 1908.— No. 895.— Mr. Q. B. Jeffery, Assistant Conservator 
of Forests, is transferred from the Mn Division to the charge of the 
Myadaung subdivision, Kxtha Division. 

3rd October 1903.— No. 396 —Mr. J. C. Hopwood, Assistant Conseivator 
of Forests, is transferred from the Kyaukse subdivision, Mandalay 
Division, to the charge of the South Tharrawaddy subdivision, Tharrawaddy 
Division, vice Mr. French, transferred. 

3rd Oeotober 1903 — No. 397.— On relief by Mr. Hopwood, Assistant 
Conservator of Forests, Mr. W. E. French, Extra- Assistant Conservator' 
of Forests, is transferred from the charge of the South Tharrawaddy 
subdivision to the charge of the Revenue Bulge, Tharrawaddy Divaion. 

3th October 1903.— No. 16.— With reference to Revenue Department 
Notification No. 388 (Forests), dated let October 1903, Mr. A. H. M. 
Lawson, Deputy Conservator of Forests, assumed charge of the Prome 
Division on the forenoon of the 19th September 1903, relieving Mr. J. J. 
Rone, officiating Deputy Conservator of Forests. 

btJk October 1903. -No. 16.— With reference to Revenue Department 
Notification No. 3&9 (Forests), dated 1st October 1903, Mr. J. J Boris, 
officiating Deputy Conservator of Forests, assumed charge of Woiking- 

f lans in the Rangoon Division on the forenoon of the S^nd September 
903. 

151* Oetebet 1903 —No. 406.— On return from leave Mr. E. M. Buchanan, 
Extra Deputy Conservator of Forests, is posted to the charge of the 
Henzada Thongwa Division, vtae Mr. H. W. A. Watson, transferred. 

17tA October 1903.— No. 409.— Mr. C. V. Ryan, Extra-Assistant 
Conservator of Forests, was placed on special duty at the Kado timber 
depftt from the 5th to the 14th September 1903. 

17fft October 1903.— No. 17.— With reference to Revenue Department 
Notification No. 396 (Forests), dated 3rd October 1903, Mr. J. C. Hopwood, 
Assistant Conservator of Forests, made over, and Mr. A. Lawrence, Deputy 
Conservator of Forests, received, charge of the Kyaukse subdivision, 
Mandalay Division, on the afternoon of the lStli October 1903. 

17IA October 1903.— No. 18.— Mr. C E. Muriel, Deputy Conservator 
of Forests, made over charge of the Pyinmana Forest Division temporarily 
to Mr T. W Forester, Extra-Assistant Conservator of Forests, on the 
afternoon of the 17th September 1903. 

17fA October 1903 — No 19.— With reference to Bevonne Department 
Notification No. 384 (Forests), dated 84th September 1903, Mr R £. 
Mffieden, officiating Deputy Conservator of Forests, relinquished charge of 
his duties in the Msgwe subdivision, Minbu Forest Division, on the 
afternoon of the 8th October 1903, and relieved Mr. T. W. Forester, Extra- 
Assistant Conservator of Forests, of the charge of the Fyhkmaaa Forest 
Division on the afternoon of the 15th October 1903. 

mrnd October 1903. -No 414 —On relief by Mr. E. M. Buchanan, Extern 
Deputy Conservator of Forests, Mr. H w. Watson, COeiating Deputy 
Conservator of Forests, is attached to the Shwsgyin Forest Division lor 
Working -phuis duty. 

•.<~AJS4M 0ACKTTE.— 

# SM October 1903.— No. 9059G.— Mr.JE. & Barker, Assistant Conserva- 
tor of fbrests, it transferred fra the Bites* nr Fbreat Division to the 
Barring Mvat Division nod attested to ItelWter division. 
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10— Hyderabad Residency Gazette. 

The following attract from the Punjab Oaeette tt tepubltthed — 

8th September 1908— No 407 —.1 L No 18 —The following chan gen 
have taken piece in the list of Forest Officers in the Associated Provinces 
with effect from the date specified against each — 


■anas 

Present grade 

i 

Grade to a blch 
promoted or 
reverted 

VI 1th effect 
| from 

^ Rkmarkm 

• • 

• * 

• ft 

1 * • 

1 

Mr S L Kenny 

Pint lalnnal De-put \ 
Conaenat r 4tb 
grade 

Officiating TV-put \ 
Co i senator 4th 
grade 

14th Jut} lttH 

l oiiarquent on Mr 

11 O C \f*nti\ a 
return fr n l»|ii 
tatlon and depar 
tun- on omul Ined 
lea\t on the after 
noon of the lath 
Jui> IdiU 

• • 

• ■ 

a a 

ft « 

■ • 

Mr S L Kenny 

Officiating Depute 
Conner lat-or 41 ii 
grade 

Officiating Dcput\ 
Cnuaf rvat r trd 
gra U 

i 

Aflll Jtllt IMO l 1 

1 

1 

Cuiiac quent u Mr 

A 1 M nre »o 

teparture on tw 
month* and n 
•lata nrltlWge 

leaver on the after 
no i if the Jlet 
Ju»t MOJ 

Mr S I Kennt 

Ofllriallng Deputy 
C maeriatnr trri 
grade 

Officiating Depute 
Cmiaenatur 4th 
grade 

7tt. Auguat 
MV 

1 

1 

Coiim quent on Mr 

A St V Bwhrt a 
return fn m prl 
i liege leai eon the 
forenoon or the 
7th Auguat ltKM 


1 1 —Mysore Gazette. 

14IA October 1903 —No 176— 2498 — Mr P £ Benson, Sub Assistant 
Conservator of Forests, Mysore District, a ho was granted ten days’ 
extension of leave in Notification No 99—1216, dated the 14th August 
1903, in continuation of the forty one days’ pi ivilcge lent e sanctioned in 
Notification No 84—1007, dated the 5th idem, having teturned and reported 
himself for duty on the forenoon of the 17th idem, the unexpired portion 
of the leave, namely four days is hereby cancelled 

2nd October 1908 — No 164—2293 — Under Article 188 of the Mjsote 
Service Regulations Mr G £ Ricketts, Assistant Conservator of Fuiests 
and ti-ojJU to Assistant Secretary to Government, Forest Department, was 
granted privilege leave of absence for nine days, with effect from the 
12th September 1908 
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. ESTABLISHED 18FI. 

THE 44 TROPICAL AGRICULTURIST ” 

Cireulatss in India, Ceylon, the Sinks, Burma, Japan, Borneo , Northern 
Australia , Fiji, Bast and South Africa , Central and South Ameriea, 
Florida, California, West Indies, tye. 

A Monthly Magazine of Information specially all about Tea, 
regarding tropical and sub-tropical products. 

Edited by J. Fnnousotr, of the Ceylon Observer, $c. 

RATE8 OF SUBSCRIPTION INCLUDING POSTAGE, ' 

STlimLY IB ADVANCB. 

For I Yearly ... Ri.12 1 For Europe, / Yearly ... £1 81 . or Ba.14 

Oeyloo. I Half-yearly „ 9 1 India, Ac. I Half-yearly ... 16*. „ „ 8 

Single Oopieq, Re.l ; Book OopiM Bo. 1,-6- O. 

Publishers A. M. A J. Ferguson, Colombo, Ceylon. Agents:— Thacker, 
Bpink A Co., Calcutta 

- Indian Flaming and gardening." 

Published Wbbklt. Illubtuated. 

Circulates all over India, Bunua, Ceylon, Straits, East aud South 
Africa, Mexico, California, Central America, Mauritius, Zausibar, 
Ac., Ac. 

Contains the most reliable information on all matters regarding 
Tea, Coffee and other tropical and sub-tropioal products. 

Til* OHLI HoKTICULTUBAL PaPEB IK THJI EAST. 

A guide to Amateur Gardeners. 

Edited by H. St. John Jackson, F.L.S., F.H.H.8. 

SunscitiPTloE * — Indian, Ha. 20 yearly and Ha. 11 half-yearly, 
inoluding postage; Bs.8 quarterly, including postage. Foreign, 
£2 yearly aud XI Is. half-yearly, including postage. 

Apply to— 

Makaqbb, 6/1, Counoil House Street, Calcutta, 


FOit SALE 

A MAHUM. Of FOREST UIDINEERINS FOS INDIA 

C 0. ROftRRS, DEPUTY CONSERVATOR OP FORESTS, BENGAL. 
Vole if 68 I end II, He. 4 per Volume. 

May be obUined from the Superintendent of Government 
Printing, Indie;, or Messrs. Thacker, Spink A Co., Calcutta, 

SALE OF MR. BADEN-PO WELL’S BOOKS. 

Land Berea oe ‘of British India and tU Administration .„ Bs. 1 10 

Forest Law ... ••• •« „ 5 14 

Land Tenure* and Systami of India ... ... , 47 4 

The above may ha .obtained from Maura. Tb Aoust A Co. and OomainoE A Oil. 
Booksellers, ftomhey 








ADVERTISEMENTS. 


CORRIGENDA 

TO 

TABLES 

Showing the Cubic Contents of Round and Squared timber fa 
feet and decimals of a foot, and the values of the same 
at various rates 

AMHANGBD BY 

L. MERCER, 

Deputy Conservator of Forests , A.- If. P. and Oudh . 


Contents of Round Timber. 


Plage. 

Length. 

Girth. 

Correction. 

7 

86 

S'-ll" 

For 24 6 read 84*6 

10 

18 

6-1" 

For 89*1 read 28*1 

IS 

89 

6-11" 

For 116*6 read 118*6 

14* 

20 


For 26-7 read 62*7 

16 

20 

' '1 

For 168*2 read 101*2 

21 

86 


For 266*0 read 262*0 


Contents of Sawn Timber. 


Phge. 

Length. 

Breadth and 
thickness. 

Correction. 

6 

16 

20 " xl*" 

For 8*8 reed 8*1 

17 

10 

28" x 7" 

For 1*2 read 11*2 

82 

19 

17" x 14" 

For 814 read 81*4 

84f 

16 

11"X16" 

For 26*8 reed 18*8 


17 

18"X15" 

For 188 read 26*8 


• Correction re q u ir ed in let edition only, 
t l>o. do. in both edition*. 

Other correction* required in tod edition only. 

tain copies o t tfaii clip can be obtained from the Deputy OoftseiVatov 
Of Vomti, tfKnal Division, Naini To). 
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